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BIG MONEY STEADY JOBS OFFERED 
and the Definite Way to Get Them 


Good Jobs at Good Pay! Steady, Interesting Work! Fine Profits for your Spare Hours! 
Big Money as Your Own Boss! That’s the Opportunity for you in Radio right Now! 
Why? Because the great, fast-growing Radio industry has reached the stage where it 

must have many more trained men. Most of those now employed are untrained— 
they just “picked up” what they know about radio, and even many of them get good 
pay. But the Big Pay Steady jobs go to the Trained Man, and R.T.I. offers you the 
definite way to prepare for them. R.T.I. training is endorsed by [Leading Radio 

Men and Radio Trade Associations. 


R. T. 1. TRAINS YOU AT HOME FOR 








= —- THE BETTER PAID RADIO JOBS 

“ae a3 Rw Do you want to get into some branch of Radio where trained men can easily 

ey ete yr ceca ‘d P.. oe —. make $40 to $50 weekly—where some earn $75 to $100 per week—where trained 
ee ee brings quick money. © experienced men are selected for executive positions paying up to $5,000 and 
ae $10,000 yearly and more? Then send for the R. T.I. Radio Opportunity Book. 








Find out how R.T.I. trains you at home for this well-paid work—you don’t 

have to give up your present job—you learn quickly and thoroughly—just 
a little time needed at home—earn an extra $10 to $20 per week in spare 
hours while learning—Then step into radio and go steadily on up to the 

Big Money. No experience needed to start—R. T. I. starts you right. 


LEARN TELEVISION— 
and Talking Pictures, TOO 


Be prepared for Television! Learn Talking Picture Apparatusinstallation, adjustment, etc.! 
Both of these great branches of Radio are included in the R. T. I. practical training. 


tm . LEARN FROM LEADERS 


i” a me 
~~. w Why does the radio industry want men trained the R. T. I. way? Because you learn 
TALKIES AUTO RADIO - under experts—leading men in different branches of Radio—well known specialists 
Studio and theatre appa- _Great field for men with R. T’. I. train- of high standing. 


ratus requires trained men. ing. 


FREE OPPORTUNITY BOOK 














{ 
: j } i Remember, you need no experience to start in Radio—R.T.I. starts you right — 
a e: and helps you gn.to success. The big R. T. I. Radio Opportunity book explains 
=. oh Rn MRL everything. If you are interested, send for it 
a, } i= : a PA now. Don’t wait. 


7 Use the coupon, or write, or telegraph to 


(13 RADIO AND TELEVISION INSTITUTE 
; e ‘ * Dept.768, 4806 St. Anthony Court, Chicago, lll. 
> 7 ‘. . f ; 
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i SEAS RADIO & TELEVISION INSTITUTE 
/ ' 4 B® es 4806 St. Anthony Court, Chicago, Dept. 768 
Me we - W o Send me Free and prepaid your BIG RADIO OPPOR- 
en 4 r —~s ' nd TUNITY BOOK, “Tune In On Big Pay,” and full details of 
_ : your three-in-one Home Training (without obligating me in 
AVIATION TELEVISION any way). 
Trained radio men needed Great new branch of radiosoon to callfor many trained| 
more and more. men. EAE ae 2 _ 
R.T. 1. Home Training includesall these and the other branches of Radio. You learn under j 
F. H. Schnell, “‘The Ace of Radio,’ and the R. T. I. Advisory Board of prominent radio men. 
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R R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE | 


-T.i. PART TIME OR FULL TIME BUSINESS OF YOUR OWN ACity 
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fe with the R.V.A>~~where Radio Employers 


= 2358 


HIRE! 


We Could Have Placed 5000 More Qualified 
Men Last Year in Good Pay RADIO Positions 


ET into the rich field of Radio via the training © Would you like to work “behind the scenes” at 
school that supplies big Radio employers with Hollywood, or for a talking picture manufacturer? 
their new men! The Radio Training Association R.T.A. training qualifies you for this work. 
of America has a standing order from radio trade Television, too, is included in the training. When 
organizations, large manufacturers and dealers, television begins to sweep over the country, 


mise ' R. T. A. men will be ready to cash in on the big 
for members qualified for full time work at pay jobs that will be created. 
splendid pay. 


So great is this demand from Radio employers Expert Supervision 
that positions offering good pay and real oppor- Lifelong Consultation Service 
tunity are going begging. If you want to cash in as a member of the Association you will receive 


on ag eg ps — rt pe and up spare personal instruction from skilled Radio Engineers. 
time, $40 to $ & wees Fun time, prepare for Under their friendly guidance every phase of Radio 
a $10,000, $15,000, $25,000 a year Radio position, will become an open book to you. And after you 


investigate the R. T. A. now. graduate the R. T. A. Advisory Board will give 





you personal advice on any problems which arise 
Special Attention to Radio in your work. This Board is made up of big men 
Service Work in the industry who are helping constantly to 
Thousands of trained Radio Service Men are push R. 7. A. men to the top. 

needed now to service the new all-electric sets. Because R. T. A. training is complete, up-to-date, 
Pay is liberal, promotions rapid. The experience practical, it has won the admiration of the Radio 
you receive fits you for the biggest jobs in Radio. industry. That’s why our members are in such 
The R. T. A. has arranged its course to enable demand—why you will find enrolling in R. T. A. 

you to cash in on this work within 30 days! the quickest, most profitable route to Radio. 


. e e 
Mail Coupon for No-Cost Training Offer 
Membershipsthat need not—should not—cost you sa] 
a cent are available for a limited time. The minute 
it takes to fill out coupon at right for details can Fill Out and Mail Today! 


1 
result in your doubling and trebling your income 

in a few months from now. If you are ambitious, 
really want to get somewhere in life, you owe it 


RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. pca-11 4513 Ravenswood Ave., Chicago, IIl. 


. : Gentlemen: Send me details of your No-Cost Training 
to yourself to investigate. Learn what the R.T.A. Offer and information on how to make real money in 
has done for thousands and can do for you. Radio quick. 


Stop wishing and start actually doing some- 
thing about earning more money. Fill out the 
coupon and mail today. 











Dept. 8C4-!l 4513 Ravenswood Ave., Chicago, Ill. = ees 





Es Training Association of America 
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MAKING YOUR OWN PHONOGRAPH RECORDS. The 
newest turn in radio is to use the audio equipment, not 
merely for reproduction of records, but for the production 
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way, was unsatisfactory; but the power of the radio receiver 
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Don’t spend your life slaving away in some dull, hopeless job! Don’t be sat- 
isfied to work for a mere $20 or $30 a week. Let me show you how to make 


real money in 


THOUSANDS OF 


game on earth! 


JOBS ARE OPEN 


Paying $60, $70 and on up to $200 a Week 


Jobs as Designer, Inspector and Tester, 
Radio Salesman and in Service and Insta 


paying $3,000 to $10,000 a year—as 
llation W ork, at $45 to $100 a week 


—as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a year— 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound 


Expert—THOUSANDS of JOBS Paying 


$60, $70 and on up to $200 a WEEK! 


Learn Without Lessons / 60 Days 


You learn ALL branches of 
Radio at Coyne—in 8 a 
pleasant weeks— NOT B 
CORRESPON DENCE, but by rig 
actual work on actual Radio, 
Television and Sound equip- 
ment. We don’t waste time on 
useless theory. We give you 
just the practical training’ you 
will need—in 8 weeks’ time. 


No Books - No Lessons 
All Practical Work at Coyne 


Coyne is NOT a Correspondence 
School. We don’t teach you from 
books or lessons. We train you on 
the greatest outlay of Radio, Tele- 
vision and Sound equipment in any 
school — on scores of modern Ra- 
dio Receivers, huge Broadcasting equip- 


H. C. Lewis, Pres. Radio Division 
Coyne Electrical School 


500 S. Paulina Street 


Dept.80-7C Chicago, Illinois 


ment, the very latest Television appara- 
tus, Talking Picture and Sound Reproduc- 
aa Code Practice equipment, 
ou don’t need advanced education 

or previous experience. We give you— 
t here in the Coyne Shops— all the 
~~ practice and experience you'll need. 


TELEVISION 


Is on the Way! 


And now Television is on the way! Soon 
there’ll be a demand for THOUSAN DS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can make a FOR- 
TUNE in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest, newest Tele- 
Vision equipment. 


qpeewtentiies to the Trained Radio man. 

Here is a great new field of Radio that 
has just started to grow! Prepare NOW 
for these marvelous ee 
Learn Radio Sound W. at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment, 


Coyne is 31 Years Old 


Don’t worry about a job! Coyne Train- 
ing settles the _ question for life. You 
get Free Employment Help as long as 
youlive. Andif you need part-time work 
while at school to help pay expenses we’ ll 
gladly help you get it. Coyne is 31 
years old! yne Training is tested— 
proven be — all doubt. You can find 
out eve ABSOLUTELY FREE. 
JUST Al COUPON FOR MY 
BIG FREE BOOK. 


oe ene aan a een ean an 


Talking Pictures lecsrmra, Electrical School 


A Great Field 


Paulina St., Dept.80-7C Chicago, lll. ! 


Talking Pictures and Public Address ) "pend me your Big Free Radio Book and 
all details of your Special Introductory 
Systems offer thousands of golden | Offer. This does not obligate me in any | 
way. 
Foundea 1899 [| t 
| Name eee eee eee eeeeeeeeeeeeeee eeeeee eevee : 
I PN hidiovsudckavensescuneeubeessinen | 
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ADIO tubes look alike outside and inside. But what a difference 
R when it comes to performance. There are reasons — and plenty 
of them — why Professionals endorse Pilotron Radio Tubes. If you 
could test your tubes as the scientist does, you would quickly agree 
that Pilotron Radio Tubes are to be preferred...dependable under all 
conditions — quick to get into action — perfect in tone reproduction —= 
uniform in quality. Even though Pilotrons are better, they cost no 
more than ordinary tubes. Your Pilot radio dealer will gladly explain 


more fully why you should prefer Pilotrons. 


ENDORSED BY PROFESSIONALS 


PILOTRON 


LICENSED BY R. Cz. A. 


RADIO TUBES 


PILOT RADIO & TUBE CORP. 


Chicago Office: San Francisco Office: 
234 S. Woke Senet LAWRENCE , MASS. 1278 eo Street 
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Send for my Free Book 
See how Quickly Train You at. Home 


CERTIFIED | | sb 
© : , . In Radio more than in any other field, the surest, quickest way 
RADIO-TRICIAN F ’ y to get ahead is through training! For Radio is in crying need of 


more well-trained men. Competition is keen among the untrained 
fellows but the way is wide open for men who know Radio! More 
over, there are plenty of opportunities to earn while you learn 
many of my students make $200 to $1000 in their spare time while 
| learning. That is why I urge you to mail the coupon below for 
| my free book. It tells about the great money-making opportunities 
| that Radio offers trained men—and how you can learn at home to 
become a Radio Expert. 


Many Earn $50 to $100 a Week 


Many of my graduates are earning $50 to $100 a week. After 
completing my training you, too, should earn as good or even better 
pay. Hundreds of fine jobs are opening every year. Broadcasting 
Stations pay $1,800 to $5,000 a year to Radio engineers, operators, 

and station managers. Radio manufacturers continually 
store wma need testers, inspectors, foremen, engineers, service men, 

; 

{ 

t 


My course is the ONLY 
‘one that makes you a 
“Certified RApDIO-TRI- 
CIAN.” The U. S. Gov- 
ernment grants me exclusive 
right to give that distinctive title 
to all who complete my training. 
It will mean valuable recogni- 
tion to you in whatever branch 
of Radio you follow and will 
help open the door to bigger pay. 
Even before you graduate I 
give you business cards and a 
“JUNIOR RADIO-TRICIAN” card, 
which many of my students find 
helpful in earning money in - 
spare time. My course has helped hundreds 
of men. It will help you. Send for my free 
book and you'll see why. : 


Seldom Under $100 a Week 
“Dear Mr. Smith: For 
the month of November I 
made $577 and for Decem- 
ber over $645, and January, 
" $465. My earnings seldom 

4 fall under $100 a week. I'll 

say the N. R. I. (National 

Radio Institute) course is thorough and complete. — 
Jetter from graduate, E. E. Winborne, 1414 W. 48th 


buyers, for jobs paying up to $15,000 a year. Shipping 
companies use hundreds of operators, giving them good 
pay plus expenses. Radio dealers and jobbers pay $30 
to $100 a week to trained service men, salesmen, buyers, 
managers. Talking Movies pay as much as $75 to $200 
a week to men with Radio training. Another way to 
make big moncy is to open a spare time or full time 
Radio sales and service business of your own. And any 
day now Television may open the way to a new world 
of opportunities to men who know Radio 


My Free Book Tells All 


Get the whole story. Send for my 64-page book 
of facts on the many opportunities for trained men in 
Radio today. It has put hundreds of fellows on the 






Street, Norfolk, Va. road to bigger pay and success. It also contains full 
information on the “Eighteen Star Features” of my 

Unlimited Consultation Service home-stud) training, including Lifetime Employment 
Service to graduates. I back my course with a ned 


You can keep yourself posted on new developments 
without extra cost. Radio’s change and growth bring 
new opportunities for the man who understands them. 
You'll have our whole Staff at your service to keep 
you informed. 


agreement to refund every penny of your money if, 
after completion, you are not satisfied with the Lessons 
and Instruction Service I give you. @Don't let lack 
of complete training keep you down. Fill in and mail 
the coupon NOW! 




















J.E.Smith,7es, 


Narionat Rapro Ixstrroe 


J. E. Smiti, President ' 
Dept, OMY. National Radio Institute, Dept. OMY. | 
Washington, D. C | 
Dear Mr. Smith: Send me your fre« b ok. I , 
want to know exactly what Radio offers trained | 
men—and what you offer in home-study Radio 
training. I understand this places me under no | 
obligation and that no salesman will call | 
, ! 
Name j 
Address. ! 
t 
a , State ’ 
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nnouncement! 
NATIONAL 


RADIO SERVICE MEN’S 
ASSOCIATION — — 


mercial radio broadcast receiver as a 

household necessity, the Radio Service 

Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical a in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 


Be: since the appearance of the com- 


The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
that such an association must be formed 
has led us to undertake the work of its 
ee, 


is the fundamental purpose of the NA- 
TIONAL RADIO SERVICE EN’S ASSOCIA- 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa- 
tion required 4 them in keeping uP with the 
demands of their profession; and, above all, to 
= them a recognized standing in that pro- 
ession, and acknowledged as such by radio manu- 
facturers, distributors and dealers. 


To give Service Men such a standing, it is 
obviously necessary that they must prove them- 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 


The terms of the examination are being drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions, 
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The following firms are co-operating with us: 


GRIGSBY-GRUNOW CO (Majestic), CHICAGO 

STROMBERG-CARLSON TELEPHONE MFG. 
CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 

COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 


The schools who have consented to act as an 
examination board are: 


International Correspondence Schools, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, IIl.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 


Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 


Scranton, 


Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President. 


We shall not attempt to grade the members into 
different classes. candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem- 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 


If the candidate does not pass this examination 
the first time, he may apply for another examina- 
tion three or six months later. 


There is absolutely no cost attached to any 
service rendered by the Association to its mem- 
bers, no dues, no contributions. 


If you wish to become a member, just fill out 
the coupon below and mail it to us. e will 
— all the papers necessary to become a 
member. 





3.3.4 8. A. 

c/o RADIO CRAFT, 
98 Park Place, 

New York, N. Y. 


I wish to become a member of your Assoctation. 
Please uiail be the examination papers anc appli- 
cation blanks. 
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* Takes the Resistance Out of Radio” 
Editorial Offices, 96-98 Park Place, New York, N. Y. 


HUGO GERNSBACK 


Editor 











OR many years, television has been shouted from the 
Perhaps no one was more emphatic in the 


housetops. 


Television is Coming 


shouting than the present writer. 


his efforts that the first public television broadcast in 
New York City was given through his former broadcast sta- 


tion, WRNY, on August 12, 1928. 


The writer has steadfastly stuck to the belief that, sooner 
or later, television for the home will arrive, and that, when 


it does, it will certainly 
rival the radio broadcast- 
ing of sound programs as 
a means of entertainmeni. 
This hope seems now 
on the eve of its fulfill- 
ment. Of course, television 
has been with us for some 
years, even out of the lab- 
oratory stage; and such 
stations as that of Jenkins 
in Jersey City have been 
broadcasting for some time. 
But the great boom, which 
we all hope will soon flour- 
ish when the public will 
take television to its heart 
as it has taken radio to its 
heart, is still in the near 
future, though not too far 
distant. Sooner or later it 
will arrive with a bang. As 
soon as our various radio 
companies are ready to put 
out television receivers, the 
writer predicts a boom far 
in excess of the 1922-23 
radio boom. 


At the present time, of 
course, there are a number 
of stations already broad- 
casting television; as the 
list on this page shows. 


The radio commission is 
being asked daily for tele- 
vision broadcast licenses; 
and any number of such 
applications are on file to- 


day, with a number having been granted already. 


The National Broadcasting Corporation, it is understood, 
is even now planning to stage television programs in its new 
studio at 42nd Street and Broadway, New York City (a 
description of which appears in this issue.) 


All of these are important signs of the times, so far as 


By Hugo Gernsback 


Indeed, it was through 


caught napping as they were in 1922; and they do not plan 
to come out and sell only the parts, so that the man who will 
wish to build his own television set may do so, 


Too many radio firms think today that the better way is 
to put out a complete set, completely self-contained; wherein 


a switch turns on not only the radio broadcast of sound but 


radio television as well. 
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250 
500 
500 


5,000 
20,000 


1,000 


500 
20,000 
500 
20,000 
5,000 
20,000 


20,000 


20,000 
1,000 
500 
1,500 
10 





TELEVISION STATIONS IN THE UNITED STATES 


103.5 meters—2900 kilocycles 


W2XR—Radio Pictures, Inc., Long Island City (New York) N. Y. 
W3XAD—R.C.A. Victor Co., Camden, N. J. 
W3XK—Jenkins Laboratories, Wheaton, Md. (Washington). 
W9XR—Great Lakes Broadcasting Co., Downers Grove (Chicago), 
Ill. (WENR). 
107.2 meters—2800 kilocycles. 
W2XAP—Jenkins Television Corp. (portable). 
W2XBA—WAAM, Inc., Newark, N. J 
W2XBO—United 
York), N. 
W2XCR—Jenkins Television Corp., Jersey City, N. J. 
W8XAV—Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa. (KDKA). 
W9XAP—Chicago Daily News, Chicago, Ill., (WMAQ). 
139.5 meters—2150 kilocycles. 
W1XAV—Shortwave & Television Lab., Inc., Boston, Mass. 
W eed”; am Broadcasting Co., New York, N. Y. (WEAF, 


. an Corp., Long Island City (New 


LE). 
W2XR—Radio Pictures, Inc., Long Island City, N. Y. 
W 2XCW—General Electric Co., South Schenectady, N. Y. 


-__ (WGY). 

pie Broadcasting Co., Bound Brook, N. J. 

W8XAV— Westinghouse Electric & Mfg. Co., East Pittsburgh, 
Pa. (KDKA),. 


146.4 meters—2050 kilocycles. 
weet ‘ae Elec. & Mfg. Co., Springfield, Mass., 


W1XY—Pilot Radio & Tube Corp., Lawrence, Mass. 
W2XBO—United Research Corp., Long Island City, N. Y. 
W2XBU—Harold E. Smith, North Beacon, New York. 
W2XCD—De Forest Radio Co., Passaic, New Jersey. 
W3XK—Jenkins Laboratories, Wheaton, Md. 
eeeaar? <a Elec. & Mfg. Co., East Pittsburgh, Pa. 
AA). 
W9XAA—Chicago Federation of Labor, Chicago, Ill., (WCFL). 
W9XAO—Western Television Corp., Chicago, II. 
W9XG—Purdue University, West Lafayette, Indiana, (WBAA). 
W10XU—Jenkins Laboratories, (airplane). 








As the art is practised at present, 
you require two wavelengths to do this; one to broadcast the 


oral part of the program 
and then the short wave- 
length to broadcast the 
television impulses. A set 
which combines the two can 
be easily visualized, and the 
time will come when a sin- 
gle control will take care 
of both sound and vision. 


That time, of course, is 
not here as yet; but the 
writer does not believe, as 
he has often mentioned be- 
fore, that the present-day 
disc with its motor will 
prevail till the end in 
the television art. The me- 


chanical scanning appa- 
ratus is not the solution 
of television. It is the 


electronic tube that will 
finally solve the problem; 
and, when this happens, the 
experimenter and the man 
who builds his own will 
again come to the front. 


Television, the writer be- 
lieves, will take the course 
followed by radio sound 
broadcasts. Hundreds of 
different firms will be mak- 
ing the various parts for 
television; and the experi- 
menter and builder’ will 
again make his own tele- 
vision set, for reasons which 
should be quite obvious. 


In the first place, people are now investing quite a good 


deal of money in expensive radio receiving sets. It is not 


menter and builder will 


likely that the entire nation will scrap these sets over-night 
to buy complete sound-television sets. 
desire 
family’s radio set; and he will then wish to build his own 


Rather, the experi- 
to retain his own, or the 


television set and, incidentally, get the experience in the new 


television is concerned, and will all help to give the new 


industry its final push towards popularity. 


Of course, our big radio corporations do not wish to be 





Television is here, and it is here to stay. 
today that television is a dream and impracticable. 
two years will prove the writer’s contention. 


art that he could not get otherwise. 


Let no one think 
The next 
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Service Men’s Department 


This department is about the Service Man, for the Service Man, 


and largely by the Service Man. 


Its contributors are practical 


men, and we invite every Service Man in the country to tell about 


UNCONVENTIONAL VOLTAGE 
DISTRIBUTION 
By John F. Rider 

OME time ago we gave the advice: “Take 

Nothing For Granted.” The need for 
continually bearing that rule in mind is 
shown by an examination of the “B” elim- 
inator voltage-distribution systems in use 
in many modern receivers. Not until the 
development of some defect in the eliminator 
proper, does one realize how different mod- 
ern systems are from those used years ago. 
Not that all modern receivers differ from 
the older type in this respect, because quite 
a few receivers being made today employ 
simple voltage dividers; but rather that 
many receivers employ somewhat complex 
arrangements, differing at least enough to 
cause much grief and aggravation until dis- 
covered. 


A voltage drop is a voltage drop, no 


matter where it is obtained. If the polarity ° 


is correct, the application and utility are 
limited solely by the existing requirements. 
For instance, in several modern receivers, 
the speaker's field coil is connected in the 
negative lead, and the total current through 
the winding produces a drop. Now this 
drop can be used as the grid bias; but, 
to complicate matters, a separate divider 
is shunted across the field winding to pro- 
vide a bias equal to a fraction of the total 
drop across the choke. Hence one must re- 
member that such arrangements are pos- 
sible, and learn to recognize the system 
when it is in use. 

Another peculiarity noted in certain in- 
stallations is the use of a voltage-reducing 
resistance right in the midst of the filter. 
Such is the case with the output tube’s 
voltage-supply lead; but we refer to volt- 
age-output leads which are associated, not 
with the output tube, but with the detector 
tube instead. When seeking this lead one 
would naturally search for some tap upon 
the divider. Such is its location in the 
majority of installations; but do not over- 
look the fact that the voltage may be se- 
cured from any part of the filter, if the 
correct voltage-reducing resistance is avail- 
able. Not only is this resistance located 
external to the regular voltage divider and 
connected at the normal position of the 
output tube’s plate voltage (at the mid- 
point connection between the two _ filter 
chokes) but a separate choke-and-condenser 
filter section is also an adjunct of the plate- 
voltage lead. Thus we have three filter sec- 
tions, only two of which are in line; while 
the third is a separate circuit carrying only 
the detector plate current. 

If you believe that the conventional de- 
sign of a voltage divider is universal these 


his own experiences of all kinds. 


Edited by JOHN F. RIDER 








R. JOHN F. RIDER, who passes 

upon all the material submitted 
for publication here, in the Service 
Men’s Department, is a radio engineer 
of the first rank who has devoted much 
energy to the popularization of tech- 
nical knowledge. None excel him in 
the art of making difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful guides. Letters, stories, re- 
quests and suggestions for this depart- 
ment may be addressed to him in care 
of Rapio-Crart. 











days, you are wrong. A resistor may be 
connected across the output of the elim- 
inator filter system, but it need not neces- 
sarily be the voltage divider. Separate re- 
sistors, joining at the maximum positive 
lead, reduce the voltages for the respective 
plate circuits; and, when they are operated 
in conjunction with separate by-pass con- 
densers, they constitute individual resistance- 
capacity filters in each plate system. 

We are accustomed, when visualizing an 
A.C. power pack, to imagine just one re- 
sistor connected across the maximum plus 
and maximum minus leads, and functioning 
as the combination voltage divider and 
bleeder resistance. Such systems still exist, 
but other systems cause the confusion. It 
is not a rare occurrence these days to ana- 
lyze a receiver and discover, when the cir- 
cuit is traced upon paper, that the voltage- 
dividing resistance comprises two or more 
separate systems connected across the elim- 
inator output and, in addition, a third di- 
vider of the potentiometer type connected 
across a portion of one of the two dividers. 
Such a system may be explained as a single 
resistance used as a bleeder across the elim- 
inator, with a divider connected across one 
portion of this resistance and serving to 
supply a variable screen-grid bias. The 
second divider across the eliminator is a 


combination of voltage-reducing and bleeder 
resistances, connected to the grid-bias re- 
sistors for some of the tubes; so that the 
actual bias is due, not solely to the tube’s 
plate current, but also to supplementary 
current furnished by or through the addi- 
tional bleeder resistance. 

It is not surprising, these days, to check 
a receiver and find three or four bleeder 
resistances in the voltage-distributing system. 

The grid-bias resistance, employed to 
furnish the bias in either a cathode or a 
filament type of A.C. tube, need not be a 
separate resistor located in the cathode cir- 
cuit or in the filament center-tap and “B 
circuit. It can be a part of the bleeder 
resistance; as in the days of old when elim- 
inators were in use, but A.C. tubes were 
just coming. The fact that the junction of 
the bleeder resistance (part of the voltage 
divider) and the filament center-tap or the 
tube’s cathode appears to be at some posi- 
tive potential does not mean that a positive 
bias is being applied to the tube. Such has 
been the impression of many Service Men 
who have examined such circuits. If you 
check the system you will find that the most 
negative part of the “B” supply is grounded; 
while the junction between the voltage di- 
vider or bleeder resistor and the filament 
center-tap or cathode (generally classed as 
being some value of “B+”) is actually 
“C+” and, according to old forms of lay- 
out, would be also “B—.” The confusion 
arises because the voltage observations upon 
the receiver check normal, yet the schematic 
diagram appears erroneous. 

As a point of information, we listened in 
upon a conversation relative to a supposed 
error upon a schematic diagram. While it 
is true that no one is infallible, do not come 
to a hasty conclusion that the drawing is 
wrong, simply because the circuit arrange- 
ment does not correspond with your ideas. 
Perhaps you are right; but check it once 
again and be certain. 

Every effort is being made these days 
to isolate plate circuits. This means that 
plate voltages are controlled by individual 
voltage-reducing resistors, and failure of 
one resistor does not necessarily interrupt 
other plate circuits. Do not for one moment 
take for granted that lack of plate voltage 
upon one tube means a similar condition in 
all of the other associated stages. If you 
do, you are in for a sad disappointment. 

The fact that a single cathode resistor is 
used to furnish the grid bias for more than 
one stage in a system does not necessarily 
mean that the voltage drop is due solely to 
the combined current of those three tubes. 
If the resistance is checked and the drop 

(Continued on page 295) 
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Leaves from Service Men’s Note Books 


The “Meat” of what our professionals have learned by their own 
practical experiences of many years 


By RADIO-CRAFT READERS 


A REMOVABLE ADAPTER PLUG 

By Edwin T. Phillips 

Y four-prong adapter would stick in 

a UX socket whenever I was trying 

to remove it after testing a °26, "71A or 

kindred tube; and my hand would come 

away with only the five-prong test plug, 

leaving me the job of extracting the 
adapter—and how it would stick! 

I finally devised the simple method of 
curing this trouble shown in Fig. 1, which 
represents the gadget I devised for my 
Sterling “R522” tester. The little clip (B) 
was made from a “Model A” Ford spark 
plug lug, and fixed to the back (opposite 
the bayonet pin) of the 5-prong test plug 
(A) by an \%-inch screw (at C). It carries 
an 44-inch pin (D) which normally is swung 
up out of the way; but when the 4-prong 
adapter is used, it is swung around and 
engages the hole bored into the adapter (at 
EF). When the plug comes up, the adapter 
does too. 











AN 


























Mr. Phillips puts a little catch on the 5-prong 
plug of his tester, which insures the extraction 
of the UX adapter from the socket. 


A GLOW-LAMP TESTER FOR 
CONDENSERS 
By J. B. Calpark 

HE most efficient trouble lamp I have 

ever used is a type 874 voltage regu- 
lator, used as shown in Fig. 3, with a 
10,000-ohm variable resistor in the other 
leads from the house lines. It is especially 
useful for testing fixed condensers, since 
very little current is needed to produce a 
purplish glow. If the slightest amount of 
glow appears in a tube when a condenser 
is under test, the condenser is leaky or due 
for a “blow.” (4 large condenser will give 
an instantaneous glow while it is charging, 
although it may be in good condition— 
Editor.) Some tubes have to be warmed 
up, by shorting the test leads, for about 30 
seconds, before they will glow on a leaky 
condenser. 

The adjustment of the resistor is not 
critical; vary it until the tube glows dis- 
tinctly. If you are in doubt whether a con- 


denser .eaks, turn the variable-resistor up 
to fu'.; if the tube does not glow, the con- 
denser is undoubtedly O. K. The tester 
may be used for any number of continuity 
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Fig. 2 Fig. 3 

Left and above, a simple connection of a relay 

to shut off the radio and other appliances while 

telephoning. Right lower, another continuity 
tester, using a glow-lamp. 
tests on circuits, etc. 

I hope you will be able to use this idea; 
for I feel I should do something to repay 
you for the many helpful ideas I get from 
Rapio-Crarr. Keep it up! 

(The apparatus shown may be used with 

C. lines for continuity tests; but it must 
be remembered that a condenser in good 
condition passes alternating current.) 


A REMOTE CONTROL 
By John J. Nothelfer 

T is a great annoyance and trouble when 

downstairs to run up and shut off radio, 
motor or whatever is causing noises when 
the telephone rings. 

A circuit-breaker installed in the line 
leading to my laboratory gave the idea of 
stopping any noises, such as_ radio, 
motor, ete. 

The circuit breaker is wired up as in the 
usual manner and a double-wire cord was 
led from one of the A.C. outlets downstairs 
to a push button (see Fig. 2). When the 
button is pressed, it forms a contact and 
causes the circuit breaker to break the flow 
of current. A 20-ohm resistor is wired in 
series with the push button, to prevent 
undue arcing when the breaker opens. ‘The 
circuit breaker is a home-made affair, but 
this idea may be used on any factory-built 
breaker. 

At the left, a photo- 
graph showing the 
operation of Mr. 
Nothelfer’'s relay 
which insures electri- 
cal quict while tele- 
phoning. So long as 
the button is pressed, 
the radio and other 
appliances are shut 
of. (The idea of 
connecting a cut-off 
switch directly to the 


telephone receiver has 
recently been  pat- 
ented.) 


At the right, the 
house wiring is 
shown on a_ wall 
panel; the circuit 
breaker is indicated 
by the arrow. It is 
connected to the push 
button upstairs as 
diagrammed in Fig. 2. 





REWIRING A.C. SETS 
By Wayne A. Lindsey 
HEN rewiring A.C. sets for heater- 
type tubes, it is sometimes possible, 
by using a series or a_ series-parallel fila- 
ment connection, to make use of old trans- 
formers which were designed principally 
for the direct-heated type of tubes. ‘The 
schematic circuit of Fig. 4 shows how a 
set was rewired to use eight heater-type 
tubes, by lighting six of them from the 
rectifier tube winding and the rectifier tube 
from the old power-tube winding; this 
winding was rated at one ampere but pro- 
vided sufficient current to operate the rec- 
tifier satisfactorily without undue heating 
of the transformer. All other winding are 
operated within their power ratings. 
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Fig. 4 
Mr. Lindsey suggests the following method of 
rewiring carly models of At sets to use °27s 
and °45s instead of '26s and ‘10s. 


SPEAKERS AND TERMINALS 


By Edwin T. Phillips 

HEN you are dealing with a limp, 

soft, paper cone, a coating of paste 
(common starch will do) on the inner side 
will often work wonders, leave about an 
inch around the edge unpasted; 


as this will 
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allow the cone to move in a flexible manner 
and avoid rattle. 

On cheap speakers, pay especial attention 
to the cord tips when testing continuity. 
Many speaker cords have only a cheap, soft 
rubber covering which will run badly when 
the tips are being soldered on. Result, a 
tip full of gummy rubber with a single 
wire, perhaps, making contact. 

Since many sets have no terminal indi- 
cators, I make a point of printing in ink, 
on a card about 1x2 inches, the colors and 
their respective connections. This I fasten 
with two thumb tacks to the inside of the 
cabinet. 

I twist no wires around binding posts, 
either; terminals are soldered on and insu- 
lating bushings pushed over the terminals. 
Result, a good-looking job; and the cus- 
tomer thinks you are the whole works when 
you turn over to him a job done in the 
manner described. He tells the other fellow 
about it; I have learned that, even if I am 
fresh in the game. 

The pinch-bar mechanic is being elimi- 
nated, and the fellow who means to “get 
there” must keep on his toes. I think it is 
well to take Mr. Rider’s advice( in the June 
issue) and “Study!” 


HOW TO FILE SERVICE DATA 
By Albert Corideo 

Y scrap book, a page of which I repro- 
M duce for you, will give an idea how 
I systematize the clippings which I get out 
of Rapto-Crarr. In the first place, I always 
purchase two copies of Rapio-Crarr; one I 
keep intact in my file, the other I cut up 
for my scrap book. All service notes, dia- 
grams, etc., are cut out and pasted on the 
proper pages. 

For instance, when I cut out a service 
note on a Victor set, I place this under the 
Victor heading; I have allowed five pages 
to each heading. If there is something of 
interest on the under side of a clipping, 
instead of cutting up another book, I just 
make a note of the facts for reference on 
the proper page. I have tried other meth- 
ods, and found this the quickest and _ best. 

The Radio Service Data Sheets I file in a 
binder; and on the front cover I list the 
names of the receivers, in the order that 
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Fig. 6 
Mr. Demma’s lay- 
out for his meters 
is simpler and 
cheaper to build 
than the push- 
button and rotary- 
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witch type. The 
scales are selected 
through tip jacks. 
Resistors of rea- 
sonable accuracy 
may now be pur- 
chased at compara- 
tively low rates. 
For the Service 
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afford a_ finished 
“portable labora- 
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will be very useful. 








they are to be found inside. I hope that 
this hint will be useful to brother Service 
Men. 

I have been in this business eight years; 
and am a graduate member of four asso- 
ciations, including the R.S.M.A. I have 
bought all kinds of radio magazines, but 
have yet to find the one that will beat 
Rapro-Crarr. 

(This method of filing supplemental notes, 
other than the diagrams of complete sets, 
on servicing methods for specific receiver 
models, may be applied to special advantage 
by owners of the Orrician Rapio Service 
Manvat; the loose-leaf construction of 
which makes it easy to insert notes of this 
kind.—Editor.) 





AN ECONOMICAL LAYOUT 
By J. Demma 

EING one of the many Service Men 
B whose financial standing does not allow 
me to invest a great deal of money in the 
purchase of an assortment of high-class 
meters, I hit upon a little scheme of em- 
ploying one milliammeter to do the work 
of several. It serves me as a multi-range 
high-resistance voltmeter, a three-range mil- 
liammeter, an ohmmeter, and a continuity 
tester. The simplicity of the arrangement, 
shown in Fig. 6, speaks for itself. 

The meter used was a Weston “Model 
301,” O-l-ma. scale; this has a resistance 
of 27 ohms. The resistor connections shown 
are tip-jacks. The 41%-volt “C” battery 
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Fig. 5 


Mr. Corideo’s system of filing places, not merely data sheets, diagrams, tables, etc., but even casual 


notes about radio sects at his disposal when he wants them. 


Every Service Man should have an 


up-to-date scrap book at hand, 





needed for resistance measurements is also 
contained in the same case, with tip-jacks 
leading through the panel. The 4,500-ohm 
resistor, leading to the positive side of the 
meter, is used in series with the test points, 
for continuity and resistance tests; giving 
full-scale reading, it will be seen, with an 
external short-circuit. 

To make the 0.27-ohm resistor for the 
100-ma. shunt, an 0.4-ohm resistor was taken 
and turns were shorted out until the right 
value was obtained. With a meter of any 
other type, the necessary shunts may be 
easily figured. Multiply the resistance of 
the meter by the current which it draws at 
full-scale reading; then divide this product 
by the total current, which it is desired to 
read at full scale, less the current now 
taken by the meter. The result is the value 
in ohms of the desired shunt. It makes no 
difference, in this calculation, whether the 
current is reduced from milliamperes to 
amperes or not. 
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Fig. 7 


The tapped inductor still has merits. 


SEMI-TUNED INPUT 
By E. E. Kanouse 

N some of the early T. R. F. models, the 

input of which is aperiodically coupled, 
and followed by only two tuned stages (the 
A.K. “Model 35” for instance), a pronounced 
improvement may be made in the following 
manner: 

Remove the R.F. choke from the input, 
and substitute a variable inductor of 140 
turns of No. 30 D. S. C. wire on a 2-inch 
tube, space-wound and tapped at the 48th, 
64th, 80th, 96th, 112th and 128th turns. 

A 7-point inductor switch is mounted on 
the control panel, and the coil leads are 
soldered .to their respective taps, as indi- 
cated in the accompanying schematic dia- 
gram (Fig. 7). The resulting semi-tuned 
circuit will be much more responsive to dis- 
tant reception; while no disturbing effect 
on the ganged tuning condensers will result. 
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Operating Notes for Service Men 


As arule a commercial set, however well built, must have some 
point weaker than the rest at which trouble may be first experi- 
enced. Here are a few suggestions on where to look for trouble 


N previous articles, much has been said 

of the Colonial “32 A.C.” model; but 

some additional comments may not be 

amiss. A short time ago one of these 
sets occasioned much annoyance to the 
writer until the trouble was discovered. The 
complaint was lack of both sensitivity and 
selectivity. The tubes were new, the an- 
tenna system good, and all circuits tested 
O. K. After a few hours, it was found that 
the screw holding the driving belt (Fig. 1) 
to one of the condenser drums had been 
broken; so that when the belt moved, it 
failed to turn the drum. The result, of 
course, was that one circuit was improperly 
tuned. 

The high amplification of this model 
causes it to be extremely noisy in some lo- 
cations, especially where trolley or elevated 
cars run nearby. However, in some cases 
interference, seemingly from an_ external 
source, has been traced to the dual volume 
control in the receiver. The two shells spread 
as the knob is manipulated; and undue wear 
on portions of the high-resistance coating 
results. The quickest remedy is re- 
placement. 

Another source of similar “interference” 
effects is found in the fuse clips, which are 
riveted to a bakelite strip under the set 
chassis. Vibration loosens the rivets and 
causes faulty contact, which produces arcs 
and considerable disturbance. 

In the direct-current Colonial “32,” quieter 
reception and an improvement in tone and 
volume have been obtained by changing the 
connection of the by-pass condenser which 
is wired between the screen-grid of the 
detector tube and ground, to directly be- 
tween screen-grid and cathode. This has 
been successful in several cases in which 
it has been tried. 

In a new Colonial “33 A.C.,” which had 
been sent back to the shop for repairs, it 
was found that the complaint of “few sta- 
tions and poor quality” was caused by an 
open circuit on one side of the 200,000-ohm 
center-tapped resistor which gives the first 
‘24 tube its control-grid bias. In_ this 
model, also, care should be taken in the 
selection of a perfect ’24 for the detector 
tube, which is most critical. 


The “Kylectron” Speaker 

The Peerless “Courier,” which utilizes the 
“Kylectron” electrostatic reproducer, makes 
use of an additional rectifier, a UX-99 
tube, to supply the necessary potential 
(about 600 volts) to polarize this capacity. 
The reproducer is made up of six individual 
sections, wired in parallel. One side of 
each section is perforated sheet metal; the 
inside plate is ordinary tinfoil, to which 
connection is made by screws which are 
separated from the outer metal by insulat- 
ing discs (see Fig. 3). If the reproducer 
or the cabinet is roughly handled, these 


in certain commercial models. 


By BERTRAM M. FREED 


dises may shift and short the two plates; 
as the sections are in parallel, shorting one 
shorts all. 

To find the shorted section, each of the 
six may be disconnected and tested singly 
with a continuity apparatus. Any section 
may be removed in order to substitute a 
new one, by taking out the screws holding 
it to the frame; some repairmen simply clip 
the defective section out of the circuit. One 
service organization, to the writer’s knowl- 
edge, because of the difficulty of obtaining 
replacements, uses the good sections of a 
defective speaker to repair others which 
may come in. A section which is becoming 
defective will manifest itself by very noisy 


plate lead at the same time, will take care 
of this last problem. 


Miscellaneous Troubles 
When noisy reception in a Majestic “92” 
showed itself above 470 meters, the first 
thought was trouble with the equalizer; and 
the second, of shorted condenser plates. 
The latter seemed unlikely in so sturdy a 
chassis; but a thorough test showed that 
it was the case. A thin metal lamination 
had peeled off from several of the stator 
plates and would short to the rotors, if 
the chassis was subjected to more than or- 
dinary vibration. A small metal file (not 
unlike a nail file) soon rectified this trouble. 
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At the left, condenser-drive of the Colonial ‘‘32 
graph pickup into a “Radiola 33,” 


reception and interruption of the signals, 
due to the temporary breakdown of the in- 
sulation and shorting of the two plates. 

Another defect which may be experienced 
in the Peerless receiver is a broken connec- 
tion in the coupling condenser of the re- 
sistance-coupled stage; that is located un- 
derneath the pack chassis. The symptoms 
are choppy or weak reception. 


Adding Phonograph Pickup 

Connecting a pickup to a Radiola “33 
A.C.” involves some difficulty, due to the 
effect of the added capacity of the leads. 
While the most stable circuit condition is 
that where the pickup is connected in the 
plate lead of the detector, the amplification 
of the two audio stages is not,sufficient for 
good loud-speaker volume. Connection be- 
tween grid and cathode will give the best 
results, provided a high-resistance pickup 
is used; but the length of the leads required 
by the “radio-phonograph” switch may in- 
troduce capacity enough to muffle reception 
and cause oscillation. Perhaps the best 
method is to open the cathode return of 
the detector and place the pickup in series 
between cathode and ground (Fig. 2); a 
shorting switch across the pickup will throw 
it into and out of circuit. A low-resistance 
pickup will operate best in this position. 
However, when it is connected this way, 
radio reception will come through with the 
recording, unless the volume control is 
turned all the way down. The use of a 
D.P., S.T. toggle switch, to open the R.F. 





AC” ; center, the best way to introduce a phono- 
or similar detector circuit. 
of the electrostatic speaker or “‘Kylectron” in the Peerless “Courier” 


The right shows the connections 
model, 


Excessive oscillation in the Atwater Kent 
“55 A.C.” is usually remedied by realigning 
the tuning condensers; but sometimes this 
is not sufficient. Then severe cases may be 
corrected by placing the metal vibration 
damper, which is furnished with this set, 
over the detector ’27 and connecting it to 
the stator plates of the detector tuning con- 
denser by means of a jumper. Before 
trying these suggestions, it is well to apply 
the usual tests for open circuit to the R.F. 
by-pass condensers. 

In the new Fada model (that using the 
“Flashograph”), do not mistake the screws 
of the small compensating condensers, atop 
each tuning condenser in the gang, for 
mere mounting screws. 


THE FLYING SERVICE MAN 
By R. Douglas Clerk 
S a Service Man of long standing, con- 
nected with radio and “wireless” since 
the days of Modern Electrics, 1 am endeav- 
oring to stress the importance of “Visual 
Inspection” when called on to service a radio 
set, by describing one day’s experience. 
This typical day of the writer’s work is 
absolutely authentic in its record; the date 
was February 4 of the present year. (I 
have had many bigger days, but I make it 
a point to stop work always at 7:00 p.m. 
A man cannot keep up this pace day and 
night; in fact, I have found in the past that, 
(Continued on page 295) 
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RADIOLA-VICTOR R 80—WESTINGHOUSE WRS5—GRA YBAR 700— 


In the diagram is shown what might be 
termed the “foundation chassis’”’ of a number 
of superheterodyne receivers of different trade 
names and external This is the fun- 
damental circuit plan recently released to all 
the Radiola-Victor licensees, 


To the experienced 


designs. 


Man it will be 
evident that extreme care must be taken in serv- 
icing these maintain per- 
fect circuit 

The 


service 
receivers, in order to 
balance. 

figures in parentheses represent the re 
sistance of element of the circuit. The 
capacity values are as follows: C1, C2, C3, 
C4, 18 to 330 mmf.; C5, C6, C7, C8, C9, C10, 


each 


120 to 220 mmf.; Cll, 745 mmf.; C12, 4.5 
mmf.; C13, C15, C16, C19, 0.1-mf.; C14, 0.5- 
mf.; C17, 1.0 mf.; C18, .0024-mf.; C20, C21, 
3 mf.; C22, 2 mf.; C23, .05-mf.; C24, 3 mf. 
(for 25 cycles only); C, 745-mmf, 


Normal operating readings with volume con- 


trol R2 at maximum and local-distant switch 
at “distant,” are as follows: 

Plate voltages, V1, V4, V5, 240; V2, 70; 
V3, 235; V6, 210; V7, V8, 200. Plate cur- 
rents; V1, 4 ma.; V2, 6 ma.; V3, 0.25-ma.; 
V4, 5.5 ma.; V5, 2 ma.; V6, 0.5-ma.; V7, 
V8, 30 ma. Control-grid voltages; V1, V4, 
2.2; V3, 8; V5, 5; V6, 23; V7, V8, 20. Screen- 
grid voltages; V1, 90; V3, 80; V4, V5, 85; 
Filament voltage (between 2 and 3 on the ter- 
minal strip), 2.5. Power-pack output voltage 
(between 4 and 5 on the strip), 250. 


The antenna coupler L1 has a high-inductance 
primary coupled to the first of two tuned coils 
in slight inductive forming a 
highly-selective link circuit preceding a_ stage 
of signal-frequency amplification, V1. The R.F, 
choke Chl in the plate circuit of the latter has 
a high inductance. 


relation, thus 


The color code for the main cable is: 1, red 
with yellow tracer; 2 and 3, brown; 4, yellow; 
5, red. 


By using the principle of the auto-transformer 
in the design of filter choke Ch3, a voltage 180 
degrees out of phase with the ripple voltage is 
caused to cancel the latter; the field coil of the 
dynamic reproducer completes the filtering job 
(the current through this coil is 85 milliamperes 
and the drop across it is 110 volts), 


Compensation for line voltage is obtained by 
changing the position of the fuse, which is of 


5-amp. rating. A blown fuse may be due to a 
short in a pack condenser, the rectifier V9, 
the filament leads, or in the pilot-light socket. 


Jerky action of the 
corrected by adjustment 
cable spring or by 


station selector 
of the 
placing 
on the condenser bearing. 


may be 
condenser-drive 
a few drops of oil 


Remember that when this set is located close 
to a powerful better volume 
may be obtained by removing R3. 


station, control 


Should a noisy volume control fail to respond 


to treatment with a pipe cleaner and cigarette- 
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lighter fluid, it will probably be necessary to 
change the control. 

Acoustic howl may be due to defective rub- 
ber cushions, wood shipping blocks not being 
removed, microphonic tube, or chassis not swing- 
ing freely in the rubber cushions. 

Low volume may be caused by defective 
tubes, poor antenna system, or condensers out 
of balance (in either R.F., oscillator, or LF. 
circuits), defective A.F.T’s., shorted field coil 
(check current through coil), or opens, shorts 
or grounds in set or pack chasses. 

This chassis is practically humless. Exces- 
sive hum, however, may be due to these defects: 
poor '80, open or shorted Ch3, defective con- 
densers, shorted or open resistors. 

Distorted reproduction not traceable to repro- 
ducer may be due to one of the following con- 
ditions: defective tubes, circuit oscillation (re- 
sulting in whistle on stations, where the whistle 
is not due to the heterodyne of two stations), 
defective A.F.T’s., faulty alignment of tuned 
circuits, tuning slightly off the correct tuning 
point, strong local station, open or shorted con- 
densers or resistors. 

Audio howl often may be traced to defective 
tubes (particularly V6, V7, V8), open con- 
densers, or circuit oscillation at R.F. causing 
heterodyne with station carrier. 

Circuit oscillation and misalignment of 
tuned circuits are probably the two foremost 
troublesome factors in this receiver. The former 
is fairly easy to locate and remedy by ordinary 
service procedure; the latter should not be 
attempted by anyone not experienced in super- 
heterodyne repair, or anyone who has not made 
a careful and thorough study of the method of 
balancing the several circuits. 





the 


Circuit oscillation 


when localized will prob- 
ably 


prove to be due to shielding not making 
proper contact, control-grid leads out of posi- 
tion or not making good contact, open by-pass 
condensers, defective screen-grid tubes, or sepa- 
rate grounding lead from by-pass condenser case 
not connected. 

In addition to the five circuit:balancing con- 
densers in shunt with the four tuning condensers 
and the fixed condenser C, there are five adjust- 
able sectors on each of the four tuning con- 
densers. These are adjusted by studs; as they 
were balanced carefully at the factory it is not 
likely that it will be necessary to touch them. 

However, it may be noted that these sectors 
are adjusted for five positions of the test 
oscillator: 1120 ke., 840 ke., 700 ke., 600 kc., 
and 550 ke. (with the condenser so meshed 
that the slot of the sector under adjustment, 
and the next highest capacity, are level with 
the edge of the stator plate.) 

For this adjustment, there will be required 
a socket wrench, an audio modulated oscillator, 
and a 0-2-scale milliammeter connected in the 
plate circuit of the detector. (This connection 
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may be obtained through an adapter that breaks 
the plate circuit, or by unsoldering the wire 
that is connected to the plate socket-contact and 
connecting the meter to this lead and the socket 
contact.) Then, remove the oscillator tube and 
connect a 20,000-ohm resistor from the socket 
plate connection of V2 to its cathode. These 
connections are to be made with the receiver 
out of the cabinet and a ground connected to 
the set. 

This is a sketchy outline of the procedure 
(seldom necessary) in lining up the gang con- 
denser; but to do this work correctly involves 
considerably more detail data than this space 
permits. Hence, these adjusting studs should 
not be touched until the complete service data 
is available; as it is necessary after this adjust- 
ment to check over the I.F. condensers, and the 
scale and oscillator readings. 

A modulated oscillator is required adjustable 
to exactly 600 ke. and to 1400 ke. for balancing 
the R.F. circuits. A suitable indicating device 
is a 0-5-scale milliammeter connected in the 
plate circuit of V6. Set the local-distant switch 
on “distant” and adjust the 600-kc. 
trimming condenser on the chassis, (between 
the second and third variable condensers), about 
three quarters of the way in. Now, set the 
oscillator in operation at exactly 1400 kc., turn 
the selector knob until the scale reads 1400 kc.; 
and adjust oscillator, first detector, R.F., and 
link-circuit trimming condensers, in the order 
given, for maximum output. Then, with the 
oscillator readjusted to 600 ke., adjust the 
600 ke. trimming condenser while rocking the 
gang condenser back and forth. (The dial scale 
should now read 600 ke.) Readjust oscillator 
to 1400 kc. and set the selector scale at exactly 
1400 ke.; then adjust the four trimming con- 
densers, in the order C3, C4, C2 and Cl, for 
maximum meter indication. Place th€ oscillator 
again in operation at 600 ke., tune in the 
signal, and the scale at maximum meter de- 
flection should indicate 600 ke. Otherwise, re- 
peat the former operations. 

The I.F. transformers peak at 175 ke. and 
are so designed as to require a test oscillator 
variable from 171 ke. to 179 ke., for aligning 
them. 

Making sure that there is a good ground con- 
nection, put the set im normal operation, place 
volume control at minimum, and remove V2. 
Connect a meter in the output circuit of set and 
connect the coupling lead of the oscillator to 
the control grid of V5 (oscillator set for 175 
ke.). Adjust C7 and then C10 so that there is no 
appreciable drop in the meter reading between 
172.5 and 177.5 ke., and an equal drop at 171 
and 179 ke. After adjusting the tuning of 
L7, repeat the operation for L6, putting the 
test oscillator output lead on the control-grid 
connection of V4. Finally, shift the oscillator 
lead to the control-grid of V3 and balance the 
circuits of L5 (which will tune very sharply). 
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GREBE SUPER-SYNCHROPHASE A.C. RECEIVER MODEL SK-4 


This A.C. screen-grid receiver, a product of 
A. H. Grebe and Co., Richmond Hill, N, Y., 
incorporates a band-selector input to the first 
R.F.; the resistor bypass-condenser type of filter 
in control-grid, screen-grid and plate leads; 
a power detector; push-pull ’45’s; and an auto- 
transformer (Phono. T., in the diagram, with 
common tap C, low-impedance pickup tap L, 
and high-impedance pickup tap H) for phono- 
graph pickup connection. 

It is important that the correct line ballast 
be used at R21, in accordance with the following 
line-voltage ranges and ballast model numbers: 
95-110 V., No. 6310; 105-125 V., No. 6412; 115- 
138 V., No. 6420; 213-252 V., No. 5932 (used 
in special 230-volt, 60-cycle sets); 107-129 V., 
No. 2404 (in 25-cycle sets.) 

To remove chassis: Take off the knobs of the 
volume control R13 and local-distance switch 
SW1; remove the five screws holding the panel 
escutcheon; loosen lock-nut holding SW3 to 
escutcheon, and then remove knurled ring on 
front of this plate; loosen hook-bolts holding 
R.F. chassis to console; disconnect cable at 
terminal plate, and lift out chassis. 

Following are the constants of the units com- 
prising this set: R1, R2, R6, R8, R10, 20,000 
ohms; R3, R7, R11, 1,000 ohms; R4, R14, 7 
ohms; R5, 152 ohms; R9, R22, %4-meg.; R12, 
1/10-meg.; R13, 2,800 ohms; R15, 677 ohms; 
R16, 2,200 ohms; R17, 62 ohms; R18, 7,000 
ohms; R19, 10,000 ohms; R20, 1,500 ohms; 
dynamic reproducer field coil, 650 ohms. 

The condensers in this receiver have the fol- 


lowing capacities: Cl, C2, C3, C4, C5, C7, 
350 mmf.; C6, Cll, C12, C13, Ci4, C15, 
C16, C17, C18, C19, C25, 0.1-mf.; C8, C9, 
C10, 7 mmf.; C20, .002-mf., C21, 1.0 mf., 


C22, 1.5 mf.; C23, 1.5 mf., C24, 2 mf. 

Coupling coil L6 has 6 turns of bare No. 26 
wire wound on a tube about 1% in. in diam- 
eter, the turns being spaced about %-in. 

Hum is occasionally traced to reversed field 
coil connections to the reproducer. Other sources 
of audio distortion are included in this listing: 
loose fiber wedges between the transformer wind- 
ings and core; power transformer cover not 
tight; tube shields loose; loose chassis hooks or 
bolts; console doors not fitting well; poor con- 
tact at caps of control-grids; defective cone 
paper. 

Circuit oscillation may be a matter of tubes. 
Then again, the ground may not be sufficiently 
good; or even an accumulation of dirt under 
the contact brakes on the condenser rotor shaft 
may cause circuit oscillation (usually between 
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550 and 700 ke.). Merely clean the contact 
surfaces—do not use oil, 

Compensating condensers of about 30 mmf. 
capacity shunt each of the tuning condensers, 
although they are not shown in the diagram. 
The leads from these units to the coils must 
be correctly placed with regard to the chassis 
and each other, in order to prevent circuit 
oscillation. 

Circuit oscillation not remedied by any of 
these corrective measures may respond to ad- 
justment of the three adjustable “gain screws” 
protruding through the base of the R.IF. chassis; 
these screws control C8, C9 and C10. This 
adjustment will not be necessary except in 
rare instances. At the factory the correct set- 
ting is obtained by turning down the screws 
tightly and then backing them all out, %4-turn 
each. If this position does not stop oscillation, 
the screws may be turned out an additional 
1/16 or % of a turn. (More than %-turn will 
change the resonance of the tuned circuits and 
necessitate re-calibration of the kilocycle scale. 
The over-all sensitivity of the receiver is also 
reduced by turning out the gain screws—which 
are most effective for correcting circuit oscil- 
lation in the frequency range from 1200 to 
1500 kc.) 

Checking the alignment of the gang condenser 
is accomplished by watching for maximum read- 
ing on an 0-5 or 0-10 ma. milliammeter (or, 
an 0-15, or less, voltmeter connected as a milli- 
ammeter) in the plate circuit of detector V4, 
when an audio-modulated R.F. oscillator cali- 
brated at 1400, 800, and 550 ke. (used in this 
order) is the circuit driver. The circuits of 
Li, L2, L3, L4, may be checked by inserting 
a small shorted coil (on the end of an insu- 
lating bar) into these inductances; correct ad- 
justment being shown by a reduced reading on 
milliammeter (increased reading denotes circuit 
out of resonance; and reducing the inductance 
of the coil, through use of the shorted ring, has 
brought the circuit into resonance with the 
oscillator). Since L5 is covered by a shield 
can, which, if removed, would throw the cir- 
cuit out of balance the shorted-coil test can 
not be applied here; hence it is necessary to 
use the equivalent plan of carefully bending 
outward, slightly, the end plate of condenser 
CS, and noting the meter reading (which should 
remain fixed or decrease). 


This procedure completes the check on the 
high-frequency side of resonance; now we will 
check the low side. Using an insulated rod, 
gently press inward the end plates of Cl, C2, 
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C3, C4 and C5. This increase of capacity 
should result in the meter’s indicating no change, 
or else a little reduction in the scale reading; 
an increase indicates lack of resonance on the 
low side of the oscillator frequency The an 
tenna condenser C7, is not in a sharp-tuning 
circuit and will not require balancing; inct 
dentally, this condenser, mounted on the ex 


treme right of the condenser gang, is insulated 
from the remaining condensers. 

Sefore correcting an off-resonance condition, 
make sure that the three “‘gain’’ control 
are set as’ previously mentioned; then, if neces 
adjust (at 1400 ke. only) the 
condensers on the rear of the gang-condenser 
frame in this order: Cl, C2, C3, C4, CS. 


studs 


Sary, aligning 


If an alignment test at 800 kc. indicates the 
necessity for aligning one or more of the cit 
cuits, this may be done by carefully bending 
the rotor end plate at the point where it meshes 
with the stator, (the aligning condensers being 
used only at 1400 ke.). Repeat this cycle of 
operations at 550 ke. 


Modulation hum in earlier sets (a strong 60 


or 120-cycle hum heard only when set is tuned 
to one of several local, powerful stations) may 
be corrected by inserting a %4-meg. resistor 


in the lead to the arm of the volume control, 
and shorting the control-grid filter resistor of 
V2. As this change has been later 


production of the Super-Synchrophase, the cir- 


made in 


cuit shown below incorporates these modifica 
tions; R9 is the '%4-meg. resistor, and X1 de 
notes the former position of the filter resistor. 


If strong local stations which are 
30 ke. interfere with other, the 
is probably due to pickup via the light 

Weak signal, may be due to 
the screen-grid tubes; and it may be handy for 
the Service Man to know that a convenient 
test may be applied. The screen-grid caps are 
removed and the control-grid is touched with 
a moistened finger; when a hum will result if 
the tube is good. 


separated 
trouble 
lines. 


each 


signal, or no 


Fading and intermittent reception may be due 
to defective tubes, grid-to-cathode leakage, or 
intermittent grounds inside bypass or filter con- 


densers, In the second instance, the fault will 
not develop until the tubes have been heated 
for some time; advancing the volume control 


then brings the signal back, but it fades again 
The remedy is to replace R12, if 
of 3 megs. (silver ends), 
the type used in late sets. 
meg., with brown ends. 


it has a value 
with a resistor of 
This is %- to 1 
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The Business End of Radio Servicing 


A Service Man who has gone into business for himself tells how he 
gets business, handles it, and—note this—collects for it 


HE purpose of this article is not to 
tell how to fix radio sets, but to dis- 
cuss the Service Man’s relations to 
his customers, and how he can make 
the most of them. Experience has shown 
that service work is ten per cent. technical 
radio and ninety per cent. salesmanship. 
The writer has met Service Men of all 
kinds and types; some are successful, some 
are not. A peculiarity he has noted is that 
the successful ones usually know the least 
about technical radio; while those who are 
more technically inclined do not seem to get 
fair prices for their work. The reason may 
be that the over-technical radio man is so 
engrossed with radio itself that he forgets 
he is in the servicing business primarily to 
make money. 


Consider Your Investment 

In passing, attention may be called to the 
fact that radio is a costly profession to 
learn. Perhaps it has not involved any actual 
expenditure for tuition itself; but remember 
that, as a business man, you should reckon 
in your investment, not only such items as 
textbooks, radio magazines and _ testing 
equipment which you have purchased, but the 
hours of time you have spent experimenting 
and finding out at your own expense the 
fundamental laws of electricity and radio 
itself. Remember too, the number of sets 
you have built at your own expense and torn 
apart and rebuilt countless times. 

The story is the same, no matter what 
radio Service Man you ask; all seem to have 
learned the business in the same way. Take 
the number of hours you have spent in ex- 
perimenting and multiply it by the average 
pay-rate of any so-called job. You will be 
amazed to find out just how much it did 
cost you to learn the radio business. Re- 
member, too, that your days of experimenting 


By GEORGE K. GRAHAM 


are not through; you can never stop, if you 
wish to keep up with this rapidly-changing 
industry. 

If you had invested several thousand dol- 
lars in any other business, you would be 
perfectly justified in expecting a reasonable 





HE Service Man is, like other la- 

borers, proverbially worthy of his 
hire. While other Service Men have 
been telling us of the electrical and 
mechanical difficulties they have over- 
come, Mr. Graham recalls to our atten- 
tion that the Service Man must not 
forget his own financial interests in his 
technical enthusiasm for solving prob- 
lems. Whether the most successful 
Service Man is the one who knows the 
least about radio is an assertion open 
to some argument; the writer of this 
article is surely a capable Service Man 
as well as a business man. 

But the sales methods described and 
illustrated here are worthy of consid- 
eration and, taking his own local con- 
ditions into consideration, many u 
Service Man can profit by the sugges- 
tions made here. We are always glad 
to hear from radio men about sales 
and promotion methods which they 
have found of cash value. 











return on your investment; so with radio. 
Make it give you a reasonable return for the 
time and money spent in learning the busi- 
ness. 

Many radio men, engaged in private serv- 
ice work, either for themselves or for dealers 
on a contract basis, take their business too 
lightly; they seem to look upon it as “just 
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A card useful to the Service Man, among other purposes, to lead up to collecting for the job. 


a job.” It is more than that; it is a profes- 
sion, and can be made to pay professional 
compensation. Aside from the obvious need 
of being constantly posted as to new devel- 
opments in the radio industry, and keeping 
up with the newer type of commercial radio 
ceivers, the radio Service Man must follow 
the plans being used by sales organizations. 


Go After Business 

Promotion work can be successfully ap- 
plied to radio service work and will give 
handsome returns. Your prospects are the 
people who bought battery sets years ago, 
and who are constantly patching them up 
to keep them going, those who bought the 
earlier electric sets, and those who have had 
their newer machines long enough to have 
passed the guarantee period. A large per- 
centage of set owners have purchased their 
radio receivers from a dealer but will, 
through some misunderstanding (usually over 
credits, etc.), make a practice of having 
them repaired by some outside man. You 
may as well be the man to do this work for 
them. 

Right now, in your own town, some one 
is wondering whom to call for radio service. 
Make it your business to reach these people. 
True, not every one you come in contact 
with needs service right now; but you know 
that tubes, condensers, resistors and trans- 
formers, etc., have a definite life. Set owners 
will need service sometime. Make them ac- 
quainted with your business; not after they 
have had service done elsewhere, but before, 
in time for you to get the job. Get to these 
people first, tell them your story, leave your 
name with them—then when they ‘do need 
service they will think of you. Your busi- 
ness will be in direct proportion to the num- 
ber of contacts you have previously made. 

A good plan to follow is a combination of 
telephone canvassing and direct-mail ad- 
vertising. You can call at least twenty-five 
people a day and offer them a free radio 
inspection. Your method of approach may 
be somewhat like this: 

“Hello, Mr. Brown, this is Mr. Jones, the 
radio man. I have just started in the radio 
service business and, in order to become ac- 
quainted with the people in town I am offer- 
ing a free radio inspection. I will be glad 
to come to your home and inspect your radio, 
test the tubes, and check the antenna ano 
ground installation. How long have you had 
your radio, Mr. Brown? 

“You say your machine is a year and a 
half old? By the way, Mr. Brown, have you 
had the tubes tested lately? You know that 
sometimes you can get better reception if 
you rearrange the tubes in your set. I will 
be glad to stop up and test the tubes for 
you and try to get you the best reception 
possible. I am doing this just as a sample 
of my work; so that when you do need serv- 
ice you will know where to call.” 
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If he agrees to allow you to inspect his 
set, make an appointment and KEEP it. 

If not, continue, and say: 

“Well, Mr. Brown, I am glad to hear that 
your radio is working satisfactorily and, so 
that you will know where to call, I am going 
io mail you my telephone number and ad- 
dress.” Experience has shown that twenty- 
five telephone calls will net, on an average, 
eight inspections; and, of these eight cus- 
tomers there should be no difficulty in selling 
four of them at least some tubes or other 
accessories. 


Keep After It 

Don’t be afraid to do a little extra work. 
It won’t be necessary after your business 
has come to the point where you have enough 
daily calls to keep you busy. But, until then, 
keep right at your promotional work. You 
can’t make money sitting around the shop 
looking at the four walls, but you can build 
for the future if you keep constantly plug- 
ging at your promotional work. 

The next day after your phone conversa- 
tion, mail your prospect a card or letter 
telling him your story all over, giving your 
telephone number. Follow this up with a 
second letter, impressing him with the de- 
sirability of having his radio checked before 
it really gives trouble. Sell him the idea of 
having his set put in good shape before 
trouble really develops and denies him his 
radio for a few days. Stress the idea that 
“An ounce of prevention is worth a pound 
of cure.” 

While these letters will not give immedi- 
ate results, they are doing their bit to sell 
your customer the idea of calling you the 
next time he needs service. After the second 
letter, two weeks later, mail your customer 
a post card, giving him a reminder that you 
are still waiting to serve him. Continue this 
card system at least once a month. Call the 
people on the phone regularly until they get 
to know you. Remember, too, that before 
you entered the business they were having 
their radio taken care of by someone else, 





| Mrs. Mary Situ, 

| Baldwin Place, 

| Oceanside, L. I. 

| Dear Mrs. Smith: 

A Stradivarius violin worth twenty thou- 
sand dollars is musically valueless without 

| a little ten-cent chunk of rosin to rub on 

| the strings. A Rolls-Royce costing sixteen 

| thousand dollars won’t budge an inch with- 
out six little spark plugs costing seventy- 
five cents a piece. 

So you see, when you stop to think about 
it, the little things are tremendously im- 
portant. Which brings us to our subject: 
Is your Radio working satisfactorily—or is 
it just working? Why be satisfied with 
anything short of perfect Radio reception 
when it is so easy to get the best out of 
your Radio? 

Just call Rockville Centre 701. One of 
our highly skilled Radio experts will call 
at your home and inspect your Radio, test 
the tubes, check the installation, all FREE 

| OF CHARGE. Why not take advantage 
of this offer? You owe it to yourself and 
your family to see that your Radio is giv- 
ing the satisfaction it is designed to give. 
Why let some minor accessory cheat you out 
of this real Radio enjoyment? Don’t delay. 
Take advantage of this offer. We await 
} your call. 
Yours for Radio enjoyment, 
| GRAHAM BROS. 


RADIO-CRAFT 





Dear Mr. Jones: 

Is your radio working satisfactorily—or 
is it just working —? | 

Perhaps you have been using your radio | 
for the past six months or so without having 
it checked. It may be that just a tube or 
some minor accessory is standing between 
you and complete radio enjoyment. 

No matter what radio receiving set you 
own—no matter if it is be electrically or 
battery operated—no matter if it be old or 
new, your receiver does require attention. 
Perhaps we can be of service to you; and 
we will appreciate your consideration 

“Those Serve Best who serve with suf- 
ficient knowledge and sincerity of purpose.” 
We are radio service specialists with suf- 
ficient knowledge and sincerity of purpose 
to insure you of complete radio satisfaction. 
We deal in radio facts instead of radio 
promises and hopes. We are capable radio 
engineers and our radio knowlegge is at 
your disposal. 

Let us look out for your radio interests. 
Call Rockville Center 701. Our inspection 
and advice cost you nothing. Why not 
call now and have your radio set inspected 
before trouble develops? 

At your service, 


GRAHAM BROS. 











Another brief, pithy service sales letter. 








An introductory letter, such as Mr. Graham used 
in his “get-acquainted” campaign. 


it is your job to sell them the idea of call- 
ing you. 

Do not make it a practice to use price as 
he bait, use reliability and promptness as 
your main selling points. Ask your old 
customers for the names of their friends 
and follow these names up in the same man- 
ner except that you can mention the friends’ 
name and in that way make the conversation 
more personal. 

Your follow-up letters and cards can be 
cheaply mimeographed and, if you send out 
twenty-five pieces of mail a day, you will be 
able to keep at it. This system is much 
better than mailing a broadside of, say, a 
thousand pieces of mail once, and then for- 
getting about it. Make this follow-up sys- 
tem a religion. 

After you have serviced a set for one of 
your customers send them a thank-you letter, 
emphasizing the fact that you are interested 
in their well-being from a Radio standpoint. 
Make them feel that you are interested in 
them, not only in their money. Make your 
contacts serve you by showing the people 
that you are conscientious. 


How to Sell New Tubes 

A very good method that has been used 
with considerable success in following up 
these free inspection calls—and regular serv- 
ice calls for that matter—is to have your 
service kit, tools, etc., in a suitcase large 
enough to hold the test kit, tools and at least 
a set of tubes for the particular type of 
receiver you are servicing at the time. When 
you are in the customer’s home, ask them 
how long they have had the machine, what 
previous trouble they have had, etc.; this 
will give you a general idea of just what 
may be wrong. 

The first thing to do is to examine the ma- 
chine in its present condition. Proceed to 
take the customer’s tubes out of the set, and 
place them to one side; then insert the full 
new set of tubes, explaining to your cus- 
tomer that you always check the set with 
your own tubes; as this saves time and trouble 
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in case a tube should burn out during the 
testing. After you have tested the machine 
and rectified any difficulties that may have 
been present, take your tube tester and test 
the customer's tubes, carefully noting any 
that may be weak. 

Now, with your own tubes in the set, tune 
in one of the weaker stations; and then re- 
move your tubes, one by one, replacing them 
with the customer’s tubes. If he has any 
weak tubes, he will immediately see that 
there is a difference in results with good 
tubes in the set; and the task of selling him 
new tubes will be much lighter. Remember 
that the manufacturer designed the set to 
work with perfect tubes and it is your duty 
to see that the set has just that; your cus- 
tomer will thank you after he sees the dif- 
ference in results. As ninety per cent. of 
the radio public have been sold on the idea 
that tubes are the most important part of a 
radio, you can capitalize the idea and make 
it pay you handsome dividends. 

The practice of having the tubes with you 
will save you many a sale; because some- 
times, while you are running back to the 
store, the customer gets a chance to change 
his mind, and may decide to run the set just 
as it is. Get the job done as quickly as pos- 
sible and cash in on the interest the cus- 
tomer has in his set at the moment. Later 
on, something else will captivate his atten- 
tion; remember the old adage of chain and 
department stores—“They never come back.” 
Very few of the customers, who say: they 

(Continued on page 299) 





Dear Radio Owner: 

We are reminded of a story told about the 
late P. T. Barnum, the famous circus mag- 
nate and practical joker. It seems that, 
while he was giving one of his shows in 
the rural sections of the country, Mr. 
Barnum decided to add a “FREE” attrac 
tion to his already famous circus This 
attraction was a highly decorated doorway 
marked, “FREE EXIT.” When our coun 
try friend entered the doorway and passed 
through, he found himself outside the 
grounds and was faced with the necessity 
of paying another admission to re-enter the 
grounds to see the show. 

FREE RADIO SERVICE is usually worth 
just what is asked for it—nothing Many 
of the residents of this and other suburban 
localities purchase their Radios from large 
chain stores located in nearby cities. 
large Radio outlets 
SERVICE. 

Out of fairness to the large stores, we 
must remember that the largest portion of 
their customers are located in the big cities 
near to the stores. To these customers the 
big stores do give prompt, efficient service; 
but what happens to the service calls from 
the suburban towns? 

Put yourself in the place of one of these 
big stores. Close at hand you have 90 per 
cent. of your service work; the other 10 
per cent. is spread throughout a circle a 
hundred miles in diameter. To do one serv 
ice call in the suburbs takes as much time 
as to do ten calls nearby. What is the 
natural consequence of this condition? The 
suburbanite has to wait until the service de- 
partment has enough calls out his way to 
warrant sending a man to his locality. 

To YOU, a suburbanite, this means wait- 
ing days—sometimes weeks, for service, and 
| the most expensive Radio is useless unless 
it is giving entertainment—that’s what you 
hought it for. It is not necessary to wait 
for service. 

Yours for complete Radio enjoyment, 
| GRAHAM BROS. 
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1 sales letter urging the value of prompt service 
when it is wanted, 
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Servicing the Brunswick “S-14” and “S-21”’ 


Some practical hints on trouble-shooting these well-known screen- 


HIS receiver (the “S,” or screen-grid 
line) consists of three stages of tuned 
radio-frequency amplification, a linear 
power detector, one stage of resistance- 
coupled audio (this method is used in the 
first stage to lessen the possibility of hum 
by induction and also cut down detector 
tube hum), and a push-pull power output 
stage. Stability is obtained by the use of 
localized shielding and an individual ground 
for each rotor section of the condenser gang; 
volume is controlled by increasing or de- 
creasing the screen-grid voltage on the first 
and second R.F. tubes. 

If the volume control R1 appears shorted, 
do not be too quick in condemning the 
0.1-mf. condenser (C3) across it; first take 
off the volume control and see that the two 
washers really insulate. Look for this 
trouble, if there is very little or no screen- 
grid voltage on the first two R.F. stages. 
If it still is shorted after eliminating this 
possible cause, check the volume control 
itself; the value is 3,000 ohms. 

When this receiver does not respond to 
the high wavelength (or low frequency, as 
the dial is calibrated in kilocycles) stations, 
and to the others only weakly, turn the 
“local-distance” switch to the “distance” 
side and touch the control grid with the 
finger. If the signal increases the trouble 
is either an open or a burnt-out antenna 
loading coil; this, when the set is on its 
back, is directly behind the antenna post. 
Look and see if the wire from this coil to 
the antenna coupler is broken; if not, the 
remedy is to replace the loading coil. 


grid models 
By HAROLD WEILER 


Oscillation in this receiver can be usually 
traced to an open in either Cl, C3 or C4; the 
fault will be usually found in Cl, the large 
tubular condenser next to the terminal strip 
in the R.F. section of the chassis. 


Tracing the Resistors 


No plate voltage on the detector is due 
to a shorted .001-mf. condenser (C12) from 
cathode to plate, or an open coupling re- 
sistor. The latter, found in the right hand 
corner of the power pack (back facing you) 
is colored white and rated 125,000 ohms. 
This resistor (R7) will show continuity when 
tested with the ohmmeter; but will open 
when the detector plate current is passing 
through it. Low detector voltage is usually 
caused by a leaky .001-mf. condenser. 

No grid bias on the R.F. tubes is due 
to C2 being shorted; or else the 100-ohm 
wire-wound resistor R3, on the terminal 
strip in the radio end, is shorted. Low grid 
bias is due to a partial short of this resistor. 

No grid bias on the first audio tube is due 
to a short in C8 or in the 2000-ohm (pink) 
resistor R8. Low grid bias is due to a 
partial short. 


Absence of grid bias on the ’45 may be 
due to a shorted 800-ohm (brown) resistor 
Rll. Lack of any voltages, either filament 
or plate, can be laid to open primary or to 
a bad Durasite (voltage-regulator) tube. 
This tube is very sensitive to knocks and 
jars; the standard size is the 110; if the 
voltage is high, use a 105; if it is exception- 
ally high, use a 98. 


After this discussion of the most common 
causes for hum in this “S” 
values will be given. 


chassis, some 


Causes of Hum 

A shorted variable condenser section (al- 
though this is quite a rarity) can be easily 
found with an ohmmeter, such as that de- 
scribed in Mr. Tantlinger’s article in the 
May issue of Rapio-Crarr on page 564; the 
resistance of the grid coil is four ohms. 
Absence of signals, with the ballast lamp 
abnormally lit, simply cries aloud “Short!” 
This can be localized by taking out the 
speaker field plug. If the ballast lamp re- 
tains the same brilliancy, we can eliminate 
the R.F. end and the first A.F. plate cir- 
cuit. Now let us test for a short in C5 or 
C6, from the plate of the ’45 tube near the 
rectifier, to the black wire going to the 
center tap of the *45 hum balancer R12. 
If we have traced thus far in the power 
unit without eliminating the hum, this is the 
last and only common cause for a short 
and, luckily, it usually makes its presence 
known by an overflow of tar from the choke 
container. This indication of a short is due 
to the heat of the choke, melting the tar 
and the weight of the choke forcing it 
downward until the laminations touch the 
terminal strip underneath. 

If taking out the speaker field does re- 
duce the brilliancy of the ballast lamp, the 
short lies in either Cl in the radio end of 
the chassis, or in the condenser block in the 
unit leading to the speaker field and ter- 
minal 3. The yalue is 1 mf. 

(Continued on page 301) 
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Fig. 1 


lt the left, the chassis of the tuning unit; at the right, the power pack, including the audio amplifier, of the Brunswick ‘‘S-14” and “S-21” screen-grid models. 
Points to be watched are discussed in the article; a good-sized condenser from the speaker field tip-jack to ground may do away with persistent hum. 
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AN ADDED A.F. STAGE FOR D.C. SETS 
By Alex. Vergas 
ECENTLY a certain dealer called the 
writer to service an R.C.A. “Model 
18” D.C. set combined with a me- 
chanical phonograph. 

Upon arrival I found the connections to 
the external 22'¥,-volt “C” battery discon- 
nected and, instead of ’12A tubes through- 
out and a ’71A in the last audio, two ’01A 
tubes were found in the R.F. and a ’71A 
in the first and second audio. The instru- 
ment functioned as well as possible after 
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Modernizing The Old Radio Sets 


A few tips for the Service Man whose customer wants 


more volume 


value is preferable; for the reason that ex- 
cessive voltage will burn out the filaments 
readily and it is better to be on the safe 
side. The difference is hardly detectable 
by ear. 
Changing Over the Chassis 

Although the amplifier is adaptable to 
any type of D.C. radio set, there must be 
variations in different installations. In 
Radiolas 18, 33, and 51, it is necessary to 
make the changes indicated at X in Fig. 1A. 

First, unsolder the lead to the plate of 
the first A.F. tube socket and the “B+” 
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In order to use more effectively the limited plate voltage, Mr. Vergas replaces the ’71A output 


stage of a D.C. Radiola with push-pull °45s, externally. 


the proper tubes were inserted in the re- 
spective sockets; but it still lacked real 
“pep.” 

After the job had reached this stage, the 
customer asked whether there was any way 
possible to bring the set up-to-date by using 
a dynamic speaker and an electric phono 
pickup. Before answering this question I 
took into consideration the fact that this 
man had a critical ear for music and would 
no doubt be hard to please. 

The following day I purchased a Peerless 
D.C. 7-inch dynamic speaker and a Gordon 
pickup with volume control combined, with 
the necessary hardware; which included a 
5.P.S.T. switch to be used as a transfer 
switch. 

After installing the speaker and pickup 
in the cabinet, I encountered the most dif- 
ficult feature of the job. When I had the 
switch and the pickup into the circuit and 
disconnected the output transformer from 
the set to use the output transformer of the 
dynamic speaker, I found the set did not 
have enough “kick.” Also (which was 
worse, in this case), the pickup was barely 
audible. 

It was finally decided to make up a sep- 
arate audio amplifier comprising two type 
45 tubes in push-pull. The schematic cir- 
cuit followed in building this amplifier is 
given in Fig. 1. 

Two type °45 tubes, filaments in series, 
consume 1.5 amps. at five volts. A seventy- 
ohm resistor would supply this current; but 
it was more convenient to use a 100-watt 
and a 75-watt Mazda lamp in parallel. These 
are cheaper and more conveniently replace- 
able than the usual resistor used here. 

After the amplifier was constructed and 
tested, it was found that the filaments of 
the 45 were getting 2.35 volts each. This 





The layout is shown at the right. 
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Fig. 1A 
The internal changes shown above must be 
made on the Radiola “18” (‘'33,” “51’) to 
add the external power stage shown above. 





wire going to the primary, from the second 
audio transformer Tl. ‘Tape these ends and 
put them out of the way. Now, in their 
place solder a pair of wires (twisted) about 
two feet in length (or more, depending on 
the distance of the amplifier from the set) 
and connect them to the two binding posts 
leading to the primary of the input trans- 
former T3 (as shown in dotted lines). 

Next, cut the grid return of the same 
unit (Tl) and tape it; this also applies 
to the “B+” lead to the primary of out- 
put transformer T2. This completes alter- 
ations on the chassis. The power box re- 
mains intact. Do not touch the filament 
wires of the *71A tube socket or take the 
tube out (for the tubes of these sets are 
wired in series); do not short it, as that 
would increase the voltage applied to the 
remaining tubes. 

To those who wish to take the *71A tube 
completely out, however, it may be pointed 
out that this can be done after soldering a 
wire-wound resistor of about 20 ohms across 
the “F” terminals of that socket. 

The layout followed in constructing this 
particular amplifier is shown in Fig. 2. 

List of Parts 
One 150-turn honeycomb coil (for filtering) ; 
One audio filter choke (made by winding 
about ¥% Ib. No. 18 D.C.C. wire on an 
old transformer core) ; 
Two 1,-meg. leaks, Tobe; 
One .0005-mf. fixed condenser, Dubilier; 
Two Benjamin UX sockets; 
Two porcelain screw-base lamp sockets; 
One Amertran push-pull A.F, 
former, T3; 
One electric outlet; 
Two fuse receptacles and 10 amp. fuses; 
Five binding posts; 
One 2-mf. Tobe by-pass condenser. 


input trans- 


IMPROVING THE RADIOLA “SUPER” 
By Ralph W. Luce 
A* “AR-812”) Radiola Superheterodyne 
may be sufficiently modernized to oper- 
ate a dynamic speaker by adding a ’71A 
(Continued on page 302) 
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Lieut. Luce disconnects the “F—’’ prong of V1 to use a '12A instead of a °99 here (this is 


optional) in remodeling the “AR-812,” for operation with an added °71A amplifier from a “B 
power unit 
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And Now--- 
the “Midget” 
Radio Set 


A new type of receiver for 
a special purpose 








O meet the considerable demand for 

a compact radio set, which will be in 

keeping with the surroundings in 

many homes and apartments, and 
suited to present economic conditions, there 
have been developed by a number of radio 
companies set designs, both efficient and 
compact, which house modern electric re- 
ceivers in very small cabinets. 

Examples of this development are shown 
in the accompanying illustration of three 
such sets, made by The Crosley Radio Cor- 
poration, Cincinnati, Ohio, the Jackson-Bell 
Co., Los Angeles, Calif., and the Simplex 
Radio Co., Sandusky, Ohio. 

Although a great number of standard 
receivers of the larger dimensions to which 
we have become accustomed are in use at 
the present time, it has been realized that 
there are a number of nooks and corners 
throughout the average residence where an- 
other little set would be most welcome. The 
mantel, for instance, often is a convenient 
place for a light-weight radio set; hence 
the origin of “Mantelpiece” as a receiver 
style designation. 

A forerunner of the “midget” radio set 
was the type of lowboy, recently introduced, 
where the designer has arranged the con- 
trols for easy operation from a very low 
chair. But much greater ingenuity was 
necessary to accommodate a workable radio 
set, comparable to the larger sets in per- 
formance, in the dimensions of a cabinet 
that resembles a mantel-clock. 


Little vs. Big Sets 
The first question that these sets arouse 
is: “If these midgets are as efficient as the 
big cabinet jobs, why buy the big sets?” 
Well, in the first place, it is not possible 
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Upper right, the Crosley “Model 54” the circuit of which is shown below; upper left, the Simplex 

“Model H;” below, the Jackson-Bell ‘‘Model 62,” the schematic diagram of which is at the top 

of the opposite page. All three are screen-grid sets with ’45 power amplifiers and speakers, housed 
compactly in the small cabinets shown. 


to get something for nothing; and we find 
upon investigation that these sets are out 
of place in many large rooms, where the 
beautifully-carved cabinets of the large con- 
soles will afford a perfect match with the 
surroundings. Again, an inspection of the 
circuits of these sets (two of which appear 
in this article) discloses that there are a 
limited number of tubes, and these are 
worked at the limit of their capacity. The 
standard consoles embody R.F., A.F., and 
power chasses that are more sensitive and 


powerful in operation. On the other hand, 
these little sets contain more amplification 
and give greater output than the best dis- 
tance-getters of a few years ago; and in 
many locations will probably develop all 
the possibilities of reception available. 
None of the midget sets here pictured 
uses more than a single tube in the last 


stage of A.F.; and in all three receivers the 


screen-grid detector feeds directly into the 
one and only stage of A.F. amplification. 
(Continued on page 303) 
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Circuit of the Crosley “Model 54—New Buddy,” illustrated at the upper right corner of the group of midget receivers above. It has three screen-gria 


Fig. 1 


tubes—two R.F. stages and detector—feeding into the power tube through a Special filter system. 


(The pilot lamp shown is used in the similar circuit of the “Model 53.”) 





The speaker is of a special electromagnetic type. 
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The schematic circuit of the Jackson-Bell “Model 62” illustrated in the lower half of Fig. 
grid stages before the detector, and a dynamic reproducer. 


Fig. 2 


on page 304. 


A, on page 274. This set embodics three tuned R.F. screen- 
The large filter capacities are provided by dry electrolytic condensers. 


Values are given 


A Versatile Unit for All Radio Purposes 


HE fundamental similarity of every 

radio circuit is practically demonstrated 
in the device illustrated below—a very sim- 
ple, compact assembly of apparatus which 
will serve practically every purpose of the 
experimenter, as well as that of the DX 
listener; yet which requires only a quick 
change-over of its external connections to 
become a short-wave receiver, a short-wave 
adapter, for either battery or electric sets, 
a booster unit, a pre-selecting wavetrap, an 
R.F. oscillator or a wavemeter for broad- 
cast or short-wave work, a practice set for 
the student of code work, etc., etc. This 
versatile equipment, well named the “Flexi- 
Unit,” was the conception of George W. 
Walker, the well-known designer of super- 
heterodynes and other radio equipment; and 
his latest model is illustrated here. It is 
manufactured in very attractive and sub- 
stantial form, by the Work-Rite Radio 
Corp., of Cleveland, Ohio. 

The case is of cast aluminum, very strong, 
light, and serving as an effective shield for 
the tuning condenser. For adaptation to 
any band between 15 and 550 meters, four 
UY-base plug-in coils are provided; in the 
short-wave inductors, the aerial winding 
runs directly to ground, while in the broad- 
cast coil, it is tapped off on the secondary. 

The grid leak and condenser are utilized 
when the unit is used for short-wave work 
or as an oscillator, but replaced by a jumper 
when the tube serves as an R.F. amplifier. 
Fither a ’99 or an ’01A tube may be used 
for work from batteries; or a ’27 may be 
employed with an electric receiver, when 
the “Flexi-Unit” serves as a short-wave 
adapter. 

The eight numbered binding posts of the 
unit, at the rear of the rugged case, are 
connected in any manner desired by the 
user; the internal connections are as shown 
in Fig. 3. The ground post and the filament- 
rheostat knob are mounted on the back of 
the case. At the left is the tube socket, 
at the right the plug-in coil socket, with the 
grid condenser and leak between them. The 
regeneration and _ aerial-coupling control 
knobs are in the center, and at the front is 
the vernier-control dial of the tuning con- 
denser. The strength of the apparatus in- 
sures durability, and the workmanship is 
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Fig. 3 
Fundamental circuit utilized in the “Flexi 
Unit” and applicd by a few external connec- 
tions to any of twenty purposes. 
excellent. The top panel is 5 x 71/, inches; 
the height is 21% inches to top of case; and 
the weight complete 21, pounds. 

In addition to the connections and controls 
visible from the outside, and the set of in- 
ductances, the unit comprises the following 
components (Fig. 3): Cl, aerial condenser, 
45 mmf.; C2, tuning condenser, 250 mmf.; 


C3, regeneration condenser, 100 mmf.; C4, 
coupling condenser (to antenna post on 
broadcast receiver), 150 mmf.; R1, filament 
rheostat, 30 ohms. 

Without other accessories than tube, bat- 
teries, and phones, and without the need 
of tools, the unit serves many purposes for 
the radio worker. However, its full effi- 
ciency, and that for which it will be most 
serviceable, is only obtained in connection 
with the audio channel of a broadcast re- 
ceiver. In order to connect it to the set, 
several models of connectors have been de- 
signed. The “No. 01” adapter plug permits 
the use of the unit as a pre-amplifier, or 
booster, on long waves, or as a short-wave 
adapter. 

In the latter service, as may be seen from 
the photograph, it lends itself to especially 
comfortable tuning from a chair-arm or 
table-top. The freedom from hand-capacity 
obtained by the shielding will be appreci- 
ated; while the finished appearance of the 
little control box will not be out of place in 
the finest parlor, and its base is padded, to 











protect the surface on 
which it rests. 

With electric sets, 
the “Flexi-Unit” takes 
instead the “No. 27” 
or the “No. 24 S. G.” 
adapters, depending 
upon the type of tube 
in use in the receiver; 
the former is for use 
as an adapter, and the 
latter, as a screen- 
grid booster. 

The advanced ex- 
perimenter, or the 
Service Man, will 
quickly see the addi- 
tional applications of 
this especially ingeni- 
ous “multum in parvo” 
to his daily uses. The 
quickness with which 
the connections may 








Fig. B 


The “Flexi-Unit” with an adapter and cord, such as are provided to connect 
The grid leak and condenser 


it to a receiver for any of several purposes. 


be altered, without the 
use of wrench or iron, 
will be one of the fea- 


at the rear, just in front of the binding posts, are replaced by a jumper tures to recommend it 


when it is to be used as an amplifier. The case is cast aluminum, 


for his work. 
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The Development of the Screen-Grid Super 


How the four-element tube is utilized most effectively 


NTIL a few years ago, while the 
marvelous possibilities of the super- 
heterodyne were obvious, it failed 
to find acceptance in the drawing 
room of the American home because of the 
practical drawbacks, such as harmonics and 
regeneration squalls, and a general complex- 
ity which relegated it to the experimenter. 
The superheterodyne has at last come into 
its own again, as a result of the careful 
engineering development work which has 
been put upon it in the past three years, 
as well as the production of the screen-grid 
tube, which makes possible circuits of the 
highest stability and amplification. A review 
of the considerations which have led to the 
creation of the superheterodyne, 
with its extraordinary qualities, may be 
given briefly. 


modern 


The untuned transformer is very success- 
ful as a coupling device between three-ele- 
ment tubes in low-frequency amplifiers; but 
at high frequencies (short wavelengths) very 
little gain can be obtained because of 
the short-circuiting effect of the input im- 
pedance of the tube into which it feeds. 

At a frequency of 500 kilocycles, it is 
possible to get from a 
impedance of several 


tuned circuit an 
hundred thousand 
ohms, which increases with both the efficiency 
as well as the inductance of the coil. In 
the three-clectrode tube, with a plate-to- 
filament resistance of less than 20,000 ohms, 
it does not require a very large impedance 
in the primary of the transformer to take 
a considerable portion of the voltage gen- 
erated across the primary. This means that 
very close coupling between the primary and 
secondary of a tuned secondary transformer 
is not required. 

Enter the Screen-Grid Tube 

It is not possible to get all of the gain 
out of a transformer when used between 
three-electrode tubes, however; for a condi- 
tion of instability and tendency to oscilla- 
tion appears when the gain reaches a cer- 
tain value per stage. 
of course, 


The maximum gain, 
reached with good 
shielding, by-passing of each stage to eli- 
minate coupling by common impedance, and 
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The heart of every superheterodyne is its intermediate amplifer. 





100-mmf. midact condensers C1. 


* Lincoln Radio Corp. 
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By W. H. HOLLISTER* 


neutralizing. There would be no object in 
using a tuned primary and tuned secondary 
transformer for coupling three-electrode 
tubes; because all of the gain obtained, by 
tuning only the secondary, cannot be used 
even with perfect shielding and neutraliza- 
tion, 

The four-electrode screen-grid tube, how- 
ever, has radically different properties from 
the three-electrode tube. The presence of 
a shield or screening, between the grid and 
the plate, reduces the coupling capacity be- 
tween the grid and plate. The screen does 
not materially change the input or grid-to- 


impedance at least equal to the plate-to- 
filament resistance of the tube. 

A tuned secondary transformer, which was 
satisfactory for the three-electrode tube 
(having a primary impedance of possibly) 
50,000 ohms), would give very little gain 
when used with screen-grid tubes; because 
of the very small proportion of the total 
plate-circuit impedance which the primary 
of the transformer would represent.  \ 
tuned primary would, however, have a ver) 
high impedance and would make it possible 
to utilize a larger proportion of the voltage 
generated in the tube. 
































Fig. A Fig. B 
The receiver chassis of the “Model 31,” which is designed The extremely compact power 
for housing in a suitable console. The five knobs of the unit designed for the “Model 31;” 
cylindrical shield cans serve to adjust the condensers C1 it may be located where most 


which tune the intermediate-frequency amplifier. 


filament capacity; but the plate-to-filament 
capacity is considerably increased. 

This means that the short-circuiting effect 
of the output capacity of a screen-grid tube 
is several times the short-circuiting effect 
of its input capacity. Since tuning either 
the primary or the secondary of a trans- 
former has the effect of removing either the 
output capacity or the input capacity, re- 
spectively, the idea of tuning the primary 
is immediately suggested. 

The effect of the screen is to increase the 
plate-to-filament resistance from a value of 
less than 20,000 ohms to one in the order 
of 500,000 ohms! With the three-electrode 
tube, it was very difficult to get a primary 
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Fig. 1 


convenient for all purposes. 


The Tuned Primary 

It is evident that, if the primary impe- 
dance of the transformer is equal to the 
plate-to-filament resistance of the tube, only 
one-half of the voltage will appear across 
the primary. From these considerations, it 
is easily seen that the primary of a trans- 
former used with screen-grid tubes must be 
tuned. In this case, the plate-to-filament 
resistance is so high that its effect upon the 
tuned primary, in producing an “equivalent 
series resistance,” is negligible. This means 
that there will be no loss in selectivity in 
tuning the primary, but a considerable in- 
crease in voltage amplification is effected. 

(Continued on page 304) 


v. 





The “Model 31” has four screen-grid I.F. stages, with plate windings tuned by the 
The bypass condensers C are 0.25-mf. P1-P2 are phonograph pickup jacks; and L-D the “local-distance” switch. 
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The Gould system of panoramic or “three-dimensional television: the transmitter is shown at the 


cylindrical scanning drum, as shown at 
the image may be viewed from any side. 





left The synchronous motor C revolves an arm 
carrying two “electric eyes’? E which pick-up the motions of the boxers from all angles in one revolution. Each “eye contains I 
A; the spiral motion is obtained by the rotation of the system 
The vertical drum on the receiver is slotted spirally, 


{t the receiver shown at 





as shown above at B; and the two neon lamps, re 


in the opposite direction, combine their red and green lights to give natural colors. 


Television Projected in Three Dimensions 


HILE all television images hith- 
erto reproduced have been ex- 
tremely limited in the angle of 
vision of the scanning apparatus 
(if only because the detail of the image was 
limited for electrical reasons) it will ulti- 
mately be desirable to present moving 
scenes of considerable size. An interesting 
system of viewing localized action from all 
sides has been worked out by Leslie Gould, 
the Bridgeport, Conn., inventor, whose sys- 
tem of colored television was described in 
the July, 1930, issue of Rapio-Crarr (page 
24). The ingenious method proposed is 
illustrated here as it would be applied to the 
televising of a boxing match, to which it 
seems especially suited. 
Above the principals is shown a cone C, 
containing a synchronous motor which ro- 


tates a horizontal rod, on each end of 
which is mounted a scanning device E. This 
“electric eye,” as shown in the detail sketch 
(A) at the upper right, contains a photo- 
electric cell, surrounded by a_ scanning 
drum, which passes the light rays from the 
scene below, point by point in a vertical 
line, to the sensitive surface of the cell. The 
result, it will be seen, is that the moving 
figures within the range of the photoelectric 
cells are scanned spirally, from every direc- 
tion, in the course of one rotation of the 
rod. It is possible, of course, to use more 
than two electric eyes; but a separate chan- 
nel or waveband is required for each trans- 
mission. 

At the receiving end, the reproducer used 
will be composed of a radio receiver and 
a rotating vertical drum, inside, which are 


mounted two neon tubes, as shown at (1B) 
in the upper right corner. One of the tubes 
gives out red light, and the other green, 
corresponding to the two pickups at the 
transmitter. The combination of the two 
colors approaches the natural light-values 
of the scene. 

Since the neon tubes revolve in one direc 
tion, and the diagonal slots in the other, 
the reproduced image is also scanned spir 
ally; and the result is that we have, as 
shown at the lower right, a television image 
which may be seen from several angles; 
standing out, as it were, in the round. The 
effect described by the inventor is that of 
viewing the ring from any desired angle, 
just as if it were reduced to the compass 
of the outer scanning drum of the tele 
vision reproducer. 


A New Self-Contained Television Reproducer 


O matter how perfect a_ motor- 

synchronized scanning disc may be 

made, in the writer’s opinion it will 

never be a success in the home. 
The housewife desires an apparatus whereby 
she can turn on a switch and tune in a 
station; then “look and listen.” Any other 
manipulation of devices is destined to 
failure. 

The writer, after consideration of the 
problems, was led to invent a television 
apparatus for the transmission and recep- 
tion of images without the use of any me- 
chanical scanning device; and U. S. patent 
1,754,491 has been issued for its basic ideas. 

\s shown in Fig. 1, the receiving tube, 
when seen end on, presents a screen of 
anode and cathode wires, crossing at right 
angles, and establishing the elemental points 


By GEORGE WALD 





CANNING DISCS, driven by | 
motors, while necessary in pres- 
ent television work, are admittedly 
crude and unsatisfactory. The cathode 
tube, which has been used with some 
success in the laboratory, has require- 
ments not suited to the home. Lieut. | 
Wald, a U. S. army officer, stationed 
at Selfridge Field, has just patented 
another method of scanning by elec- 
tricity, without the use of moving 
parts, which depends on the fact that 
voltage waves are continually moving 
up and down an A.C. transformer. 
The principal features of the method | 
are here described, with reference to | 








| the patent drawings. 





of the televised image to be 
Each of these wires is connected to one 
tap of a secondary (12, 16, Fig. 2); and 
variable frequencies are applied to these 


reproduced. 


secondary coils. As the currents in the 
secondaries set up a varying voltage at each 
tap, there is a maximum difference of po 
tential at the intersection of only one pair 
of wires at any instant; and at this point 
the discharge between the anode and the 
cathode produces one bright point on the 
image screen. 


As each variable-frequency train sweeps 
over the row of cathodes, the bright point 
on the screen moves and produces a line; 
and as each train of freque ncies passes over 
the row of anodes, the entire frame of the 


(Continued on page 306) 
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The New Times Square’ Studio of the N.B.C. 


A peep behind the scenes of broadcasting, showing the enormously 
elaborate nature of the equipment required to insure that chain 
programs are put “on the air” smoothly and without delay 


By C. A. RACKEY {+ and R. M. MORRIS { 


MODERN broadcasting studio is 
primarily a workshop and has been 
designed accordingly. The disposi- 
tion of artists, instruments, pick-up 
and control devices and other paraphernalia 
is such as to leave but limited space for a 
guest audience. Besides this, there is the 
problem of change of acoustical state of the 
studio space where a considerable mass of 
sound-absorbing material (such as human 
bodies) has been introduced. Irregularities 
in the matter of variations from the program 
balance determined during a rehearsal to 
that obtained during the actual presentation 
of a program, with a considerable guest 
audience added, have been experienced. 
Special precautions on the part of a trained 
studio staff must be taken in this regard. 
To provide a studio, therefore, to accom- 
modate a larger guest audience and one in 
which the operation of producing radio en- 
tertainment should be fully visible, with no 
uncontrollable factors introduced, the Times 
Square Studio of the National Broadcasting 
Co. was conceived and a specially-constructed 
auditorium atop the New Amsterdam 
Theatre in New York has been adapted to 
the purpose. Investigation was made of the 
technical considerations involved, and an in- 
stallation designed accordingly. 


Numerous Microphones Needed 
Twenty-six condenser microphone “out- 
lets” or positions were installed in various 
parts of the house. These were placed along 
the footlights, in the orchestra pit, up in the 





“fly-loft,” the wings, at the balcony rail, and 
in the auditorium ceiling, to afford any sort 
of pickup that may be necessary to a par- 
ticular production. 

The outlet circuits are led to a panel on 














t Design Engineer, N. B. C. Development Engineer, N. B.C. 
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Fig. A (above) 
The six-ton glass cur- 
tain which cuts off 
the stage from the 
audience while pro- 
grams are _ being 
broadcast, and pre- 
vents outside noises 
from being picked up 
by the stage micro- 
phones; the audience, 
watching the artists, 
hears them, not di- 
rectly, but through 
reproducers which are 
connected into the 
amplifiers through the 
“gain control,” as 
shown in Fig. 1. 
With curtain raised, 
the program may be 
picked up by micro- 
phones in the pit, 
which also record 
audience sounds. 
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Fig. B (left) 
The control board 
and the gain-control 
operator's desk at 
the Times Square 
studio. The desk at 
the right is in front 
of a double-glassed 
observation window, 
through which the 
operator is watching 
the performance be- 
low him on the stage, 
as well as the audi- 
ence in front, while 
he “monitors” the 
amplified program. 


SES 


the control board, from whence they may be 
“patched” or connected into a “mixer”; the 
output of which is then amplified and moni 
tored in the usual manner and transmitted 
over a telephone line to the main control 
room of the N. B. C. at 711 Fifth Avenue. 

A booth, located high above the stage, at 
the rear of the house and affording a good 
view of both the stage and the house, was 
transformed into a control and monitoring 
room. <A speech-input control board and a 
power-supply switchboard were installed 
therein and the room acoustically treated 
The gain-control operator’s position is at a 
small control desk in front of a double 
glassed observation window through which 
he can keep in sight the entire proceedings 
below him. 


Isolating the Stage Sounds 


A special feature on the stage is the glass 
curtain which can be lowered to isolate the 
performers on the stage proper from the 
audience. This curtain is made of large rec- 
tangles of plate glass set in a steel frame or 
grille. The entire assembly weighs six tons 
and has an average sound attenuation of 
twenty-five decibels.* Whenever this curtain 
is lowered, the audience hears the program 
through loud speakers located in the or- 
chestra pit; which are operated from ampli- 
fiers bridged across the return monitoring 
amplifiers as shown at the lower left in the 
accompanying circuit layout (Fig. 1). 


* See note at end of article, 
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An advantage of operating with the cur- 
tain lowered, beside that of isolation from 
the audience, is that soft-voiced dialogue, 
crooners, “whispering” baritones and the like 
may be heard at proper volume in the house; 
whereas, if the curtain were raised, the actual 
sound itselt, though sufficient to actuate the 
sensitive microphone, would be but poorly 
distinguishable by the audience. 

The studio can also be operated with the 
curtain raised, and it has been so used on 
several occasions. When the curtain is out 
1f the way, the artists play as to an audience, 
in the regular manner of theatrical presen- 
tations; and sound-concentrating pickup de- 
vices, located out in the house above the 
audience and facing the stage are employed 
to pick up the program. Microphones out in 
the house are also used to pick up room 
noise and applause, when this is desired. 

The use of sound concentrators or direc- 
tional pickup devices solves many of the 
problems of acoustical interference and 
program balance. Properly employed, they 
give the reproduction a definition, and at 
the same time a blending, that can rarely be 
achieved by other means. 

The inclusion of all the various types of 
microphone pickups in the Times Square 
Studio is in accordance with the plan to 
make it a very flexible installation. 

The Announcer’s Pulpit 

An announcer’s control stand or “pulpit” 
located on the stage, contains, besides the 
announcer’s microphone, the necessary con- 
trols for connecting in either the announcer’s 
or the program microphones. It also provides 
the announcer with signal lights (“stand-by” 
and “go-ahead”) and jacks by means of 


Fig. C 

The speech-input con- 
trol board and the 
power-supply switch- 
board, of the Times 
Square studio of the 
National Broadcast- 
ing Company, photo- 
graphed during its 
installation in the 
New Amsterdam 
Theatre, at Broad 
way and Forty - 
Second St., New 
York City. An idea 
of the elaborate na- 
ture of the equip- 
ment shown in 
schematic form in 
the diagram below 
will be gained from 
this picture. (The 
cylinders protruding 
from the front of 
the panels are pro- 
tectors for vacuum 
tubes, mounted thus 
horizontally for quick 
replacement.) The ap- 
paratus is ready in 
complete duplicate for 
every part; so that 
a failure cannot 
cause more than an 
instant’s delay. 


24 Te Os 8 Ue 


Fig. 1 (below) 
This diagram shows 
merely the order of 
the complicated units, 
housed in part in 
the panel illustrated 
above, through which 
the pick-ups of the 
numercus micro- 
phones are blended. 
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a loud speaker on the stage and also makes 


inoperative the local monitoring speakers 
to prevent acoustic feedback. 


Local and Remote Controls 


On the speech-input control board up in 
the booth are mounted the microphone and 
line amplifiers, condenser microphone, power 
supply panels, volume _ indicators, 
amplifier to operate the pit loud speakers, 
an audio oscillator and associated testing 
apparatus and the various circuit switch 
terminations. A spare unit which can be cut 
in immediately, in an emergency, is provided 
for every piece of apparatus in the program 
line-up. Spare condenser microphones are 
always set up, needing only to be “faded in” 
to supplant a defective one which is simul- 
taneously “faded out.” 

Two 14-volt banks of storage cells for 
vacuum-tube filament lighting, and two 402- 
volt banks of storage cells for high-voltag 
plate supply, 
urder the stage. The power board to con- 
trol charge and discharge is located adjacent 
to the speech-input control board in the 
booth. 


power 


re located in a battery room 


At the volume-control operator’s desk art 
located a six-position mixer, a main and a 
vernier gain control, an “interphone” and an 
order wire connecting with the Fifth Avenue 
control room, a volume indicator and the 
switching keys for signaling the announcer. 

An interesting condition, mainly psycho- 
logical, was apparent during the tryouts of 
this studio. It was found that the difference in 
volume between the dialogue, the announce- 
ments, and the spoken programs in general 
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which he can monitor, with a pair of head- 
phones, any of the N. B. C. programs pass- 
ing through the Fifth Avenue control room. 
This is necessary for the synchronization of 
the various networks. 

The “pulpit” is semi-portable and its cir- 
cuits are terminated at the end of a flexible 
cable, which may be plugged in at several 
locations about the stage to suit whatever 
setup is used. 

Between the control room and the stage is 
provided a “studio address” system by means 
of which a director in the booth can talk 
back to the stage during rehearsals. A but- 
ton on a microphone stand up in the booth, 
when pressed, connects the microphone to 





and that of the musical programs (especially 
with large orchestras as heard through 
the loud speakers with the glass curtain 
lowered) was unsatisfactory. The sight of 
the physically large ensemble of instruments 
made it necessary to satisfy expectations by 
bringing up the volume much above that of 
the spoken dialogue; the fact being, of 
course, that since the spoken dialogue had 
been increased volume, beyond the nat- 
ural case, the orchestra volume had to be 
increased proportionately. This necessitated 
a separate volume control on the pit loud 
speakers; it is controlled by an operator 
located out in the audience on the balcony. 
(Continued on page 305) 
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New Applications of Radio Principles 


Ingenious Devices embodying standard electronic tubes, and some 


HE versatility of the photoelectric 

tube is being daily demonstrated; it 

seems that there is hardly a function 

accomplished by the guidance of the 
human eye which cannot be more accurately 
and quickly performed by this simple little 
device, in connection with suitable vacuum- 
tube amplifiers and relays to operate ma- 
chinery. It thus serves for delicate sorting, 
numbering and color-separation activities; 
and has taken its place in many forms of 
industrial operations. 

An ingenious use of the photo-cell, lately 
found by the engineers who are seeking jobs 
for the “electric eye” to perform, is illus- 
trated on the cover of this issue of Ranto- 
Crarr and in Figs. A and B on the oppo- 
site page. The door which the waitress is 
entering has been opened for her by no 
human hand, but by the mechanical appli- 
ance which is connected to the lever at the 
upper left of the door. As indicated by the 
dotted line in Fig. B, an electric lamp 
(right) throws a steady beam into a pho- 
toelectric cell which is encased in the little 
cylinder at the left. (As a matter of fact, 
these are, for operating purposes, placed 
on the opposite side of the door, to open it 
for a person approaching from that direc- 
tion.) As soon as the beam of light is in- 
terrupted by the passage of any body, the 
drop of current through the cell operates a 
relay; and the output of the amplifier sets 
in motion the motor operating the hydraulic 
door opener. The door is thus held open 
fur a sufficient length of-time to allow the 
passage of the person for whom it was 
opened, and is then closed by a spring. It 
would be equally possible, of course, to leave 
this to be done by a second lamp and pho- 
toelectric cell; though the relays would be 
necessarily more complicated to allow for 
two-way travel. 

The Radio-Crystal Clock 

Flectrie clocks, operated from  remote- 
controls, are quite familiar nowadays in 
most cities. They derive their time-keeping 


tubes that are of novel types 


accuracy from a regular correction of the 
signal impulses, ultimately obtained through 
observations of the heavenly bodies at as- 
tronomical observatories. The clock shown 
in Figures C and E, however, contains its 
own regulator in the form of a quartz crys- 
tal, which serves the purpose of the pen- 
dulum in an ordinary clock; yet with such 
precision that there is an error in its opera- 
tion of less than one part in a million; in 
facts, a series of tests checked with astro- 
nomical observation signals indicate that the 
error is around one one-hundredth of a sec- 
ond a day, or four seconds a year. 

As mounted complete, the electric clock 
(Fig. C) comprises a temperature-control 
unit in the cylinder underneath the bell 
jar, which contains at its heart the fre- 
quency-regulating crystal; in the shield can 
below is located the complete oscillator unit, 
which is shown opened in Fig. E. The 
oscillator’s master frequency is 100,000 
cycles. The clock itself is driven by a 
1000-cycle synchronous motor, which is kept 
constant through two “submultiple” gener- 
ating circuits, which step down the master 
frequency through its tenth and hundred 
harmonics. Similarly, 100- and 10-cycle fre- 
quencies are obtained with practically abso- 
lute precision. : 

Since, in precision work, it is necessary to 
have methods of checking up the functioning 
of the apparatus at all times, means have 
been devised of checking the timekeeping 
regularity of one clock against another, to 
be sure that they do not deviate. The accu- 
racy of this comparison amounts to one in- 
stant in a hundred million, or around one- 
third of a second a year. 

The Largest Radio Tube 

While the large cylinder shown in Fig. D 
is strictly for radio purposes, it is not of 
the type that the set owner or the amateur 
will find use for. It is a 200-kilowatt trans- 
mitting tube, the largest yet produced, and 
designed especially for use in the new trans- 
mitter of station KDKA at Saxonburg, Pa. 
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Fig. 3 
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The circuit of the first receiver t 


the glass of the tube; 





third a normal three-element power tube. 


to employ the new “Arcotron’ 
the tirst tube is a gas-filled detector, the second a high-vacuum 
The simplicity of this electric set is eviaent. 


tubes, in which the grid is outside 
mplifier; tie 


lt isa 


German commercial model. 


Its size may be judged from the picture, 
at the left of which may be seen other tube 
models of all sizes. 

This tube, “Model AW-200,” when fully 
jacketed, is six feet high, eight inches in 
diameter, and weighs sixty pounds. As may 
be seen, it is double-ended. The principal 
problem encountered in its operation is that 
of cooling the grid; for this purpose, five 
tons of water are circulated through the 
tube in an hour. 

Such a tube will take a sufficient amount 
of power to operate some eight thousand 750 
tubes, the largest built into receiving sets, 
or a hundred and eighty thousand ’27s. The 
200-kilowatts of its rating is equivalent to 
some 260 horsepower. 


An Outer-Grid Tube 

In marked contrast to this giant among 
tubes, we have finally the smallest receiving 
tube—in girth at least—the new “Arcotron” 
or “stick-tube” which is being introduced 
into German commercial receivers. It is 
shown in Fig. F, in comparison with an 
ordinary small receiving tube, just below 
it. The Arcotron is very slender, containing 
only a filament and a plate inside the glass; 
while the grid is a thin coating of metal 
over the outside of the thin, narrow glass 
bulb. 

In several respects this tube differs from 
any of the types now in general use, and we 
therefore append some information as to its 
character, together with one of the circuits 
in which it is commercially employed. 

The idea of an external grid was sug- 
gested during the first days of vacuum- 
tube development; it occurred to Lee de 
Forest as early as 1906. It was followed up 
by more than one inventor, and then quietly 
dropped; since the models produced twere 
quite lacking in efficiency, principally because 
of the space separating the elements. In 
the new tube, however, this difficulty is over- 
come. <A cross-section (Fig. 1A) shows the 
closeness of filament, plate and grid. At 
the same time, the structure is not compli- 
cated. The tube base used has but three 
prongs (Fig. 1B); that in the center con- 
necting with the plate, while the two outer 
terminals are for the A.C. filament, so that 
reversing the tube in the socket causes no 
difficulty. The grid makes a contact with 
the metal rim of the socket. 

In its characteristics, the “Arcotron” of- 
fers a sharp contrast to previous tube mod- 
els. It was designed exclusively for resist- 
ance-coupled amplification; there are two 
models, a gas-filled tube for the first posi- 
tion (detector) in a set, and a high-vacuum 
tube for the first audio stage. 





Peculiar Voltage Effects 
In an ordinary tube, when a negative volt- 
age is placed on the grid, this drives back 
electrons upon the filament, and causes a 
space-charge which reduces the flow of plate 
current. In the “Arcotron,’ the grid is 
separated from the contents of the tube by 
highly-insulating glass dielectric. The re- 
sult is that a positive voltage on the outer 

(Continued on page 307) 
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The mystery of the open 
door in the cover pic- 
ture, and as shown also in Fig. A, 
above, is better explained in Fig. 
B, at the upper right. Here we see 
the vacuum tube amplifier, in the 
box on the panel, and the hydraulic 
door opener which it operates 
through a small motor. The signal 
for the operation of the relay is 
given by the photoelectric cell, in 
the cylindrical can on the post at 
the left, when the light is cut of, 
(Courtesy of General Electric 
Company.) 
The apparatus in Fig. C (center) 
is an electric clock regulated by a 
quartz crystal, kept at a constant 
temperature in the cylinder under 
the glass bell-jar. It is driven by 
the vacuum-ti oscillators in the 
box below, which are shown sepa- 
rately in Fig. E (lower left). 
Each division on the tuning knob 
alters the clock’s rate about 32 
Seconds a year. 
(Courtesy of Bell Telephone 
Laboratories. ) 
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In Fig. D (center right) the world’s most powerful radio tube, 

capable of handling 200 kilowatts of pow ch has been 

designed for the radio-frequency ampli 

new transmitter of KDKA at Saxonburg, Pa. 

(Courtesy of Westinghouse Electric & Mfg. Co.) 

The tiny object uppermost in Fig. F (ower right), the newest 
thing in receiving tubes, is a German invention, 

(Courtesy of the Telefunken Company.) 
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The “*Radiola 28” at 80 Meters 


HE very efficient short-wave receiver 

illustrated in Figs. A and B, was 

constructed by utilizing a catacomb 

taken from an old “Radiola 28.” The 
following description covers the details of 
coils only for the 3500-3550-ke. (85-meter) 
amateur phone band. Coils for other bands 
are in the process of development and, when 
completed, will be described in a forthcoming 
issue of Rapio-Crarr. 

When using the set for phone a part of 
the circuit (known as the “beat oscillator”) 
is not used; it is required only when C.W. 
signals are to be received. The coils em- 
ployed in this section are the oscillator 
coils from a Radiola 25, or the “semi-port- 
able” (or “Model AR-812”) superhet. There 
are four coils in this group; hook up the 
entire four in series and connect as shown 
at L3 in Fig. 1. 


ry 


The Eighty-Meter Coils 
Very carefully remove the top cover of 
the catacomb (first being positive you have 
secured a perfect catacomb), when you will 
find that you may utilize some of the con- 
necting underneath the “cat.” 
cover, rather than solder leads to the wire 
“whiskers” coming from the catacomb. In 
doing this, be extremely careful not to dis- 
turb the leads in their numerical rotation, 
as stamped on the strip just underneath the 
edge of the catacomb where the 19 wire 
leads or “whiskers” protrude. Also, be sure 
not to disturb the leads coming from the 
heart of the “cat.” to these posts. 


posts just 





Fig. B 





The short-wave receiver desianed by Mr. 
housed the lard metal cabinet shown in Fig. A. 
at the left, with the aid of Fig. 1 The tube 





By RICHARD CARMAN 


A shield can must be secured, sufficiently 
large to contain the oscillator coil and its 
variable condenser. The antenna coil and 
its tuning condenser may be located outside 
the shield can, as shown in Fig. B. The 
coil illustrated in the photograph has been 
wound on large bakelite tubing; but it may 
be more easily and better made by winding 
on a 4-prong UX-tube base. 

In this case, the pickup coil Ll has a 
primary of 9 turns of No. 28 silk covered 
wire (connecting to two of the UX prongs) 
and a secondary of 30 turns, wound next 
to the other winding, on the same UX base, 
connecting to the remaining prongs. The 
oscillator coil also is wound on a 4-prong 
UX tube base, and has 36 turns, exactly 
center-tapped. The three connections are 
soldered to three of the UX prongs. 

You will notice that there is on the num- 
ber 11 lead in the oscillator circuit a re- 
sistance R5 connecting to the ground (Fig. 
1). Experiment with the value of this re- 
between 50,000 ohms and_ 100,000 
ohms, until best results are obtained. 


sistor, 


The part of Fig. 1 enclosed in dotted 
lines is the “beat oscillator.” It is put in 
operation for C.W. by the S.P.S.T. switch 
SW1. When receiving phone signals leave 
this switch open and you may remove the 
tube in this part of the circuit. This tube 
is marked “Beat Ose.” in Fig. 1. 

The last audio stage should use a type ’20 
tube. Special care should be used to select 
a specially good ’99 for the first socket. 


Characteristics of the Super 

If the set does not operate when you 
complete it and have carefully checke: 
everything to see that there are no mis 
takes, or if it does operate and sudden) 
quits, this is caused by the oscillator’s “block 
ing” but can be readily corrected by 
disconnecting the positive 90-volt lead 
momentarily. 

Due to the upper and lower beat fre 
quencies being close together, you will hav: 


“two-spot” tuning. One of these points 
will be considerably sharper and louck 


than the other. (In all probability we will 
be able to clear up this difficulty and pre- 
sent the solution to you in this magazir 

in the near future.) This effect, however, 
is not a decided disadvantage, even thoug! 
undesirable. The excellent results obtained 
in all-around operation far more than make 
up for this slight deficiency. 

A voltmeter will be very effective to keep 
the filament potential at exactly 3.3 volts, 
as per manufacturer’s specifications; insur 
ing the longest life and best operation. It 
the entire set is mounted in a metal cal 
inet, it will be possible (or nearly so) to 
operate the receiver “break in” (that is, 
while the transmitter is in operation). 


If a closed-circuit jack is installed i 


series with the plate circuit of the oscillator, 
and phones plugged into this jack, the set 
will function as a very good monitor to 
listen to and check the performance of your 
transmitter. 











Carman, which employs a “Radiola 28” catacomb as its intermediate 
The layout of parts, which is roomy, may be easily followed in the interi 


at the right. 





Fig. A 








sockets are clearly visible at the top of the catacomb, which is placed at the rear of the cabinet. The 
third socket from the left is needed only during the reception of code, when its tube is employed as a local oscillator. 
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The “Radiola 28” converted to the amplifier of a short-wave super; the beat-oscillator ’99 tube 
is used only for code reception and may be removed from its socket while listening to phones. 
The circuit shown is designed especially for amateur work. 


Experimenting with the antenna will be 
necessary in different localities to obtain 
the highest degree of efficiency. Different 
aerials and ground combinations are a 


seven-foot and ordinary water-pipe ground; 
ground with no aerial; various lengths of 
aerial and no ground; a rain-leader pipe 
connected to the antenna post. You can 
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determine which will best suit your own 
conditions. The set can be operated by an 
“A” and “B” eliminator; but the writer has 
obtained best results by using batteries 
throughout. 

As soon as further details in the adapta 
tion of the set to other short-wave work 
have been satisfactorily determined by test, 
the desired constants will be given the read- 
ers of Rapio-Crarr. 


List of Parts 

(See Fig. 1) 
Two 25-mmf. variable condensers (C1, C2); 
Two .0l-mf. fixed condensers (C3, C5) ; 
One .001-mf. fixed condenser (C6); 
Two .0005-mf. fixed condensers (C4, C7); 
One 6-ohm rheostat (R1); 
One 60-ohm rheostat (R2) ; 
One 10-meg. grid leak (R3) ; 
Two 50,000- to 100,000-ohm resistors (ex- 

periment for best value), (R4, R5); 

One single-circuit jack (J1); 
One closed-circuit jack (J2); 
One metal cabinet, or cabinet with panel; 
One binding-post strip, 9 terminals; 
One “Radiola 28” superhet catacomb. 


The Why and How of the Short-Wave Super 


AST month the writer discussed in this 
department of Rapio-Crarr the sub- 
ject of oscillators (frequency-chang- 
ers), audio amplifiers, and a few 

other considerations that enter into the de- 
sign of a short-wave superheterodyne re- 
ceiver which will really work, and realize 
the gain that should be theoretically possible. 

This month he will dig into his bag of 
tricks, drag out the “intermediate-frequency 
amplifier,” and make it talk pretty to you. 

What is the best intermediate frequency 
for short-wave reception, and why? What 
is the most satisfactory method of obtain- 
ing selectivity in the I.F. amplifier, and 
why? Is it possible to make a good short- 
wave superhet, without tuned-R.F. (signal- 
frequency amplification ahead of the first 
detector, and how? Is it practicable to use 
the regenerative amplification possibilities of 
the second detector? 

To these questions, and a number of others 
raised here, the answers which have been 
found in the laboratories of the writer are 
given in this article. 

Before going further, the attention of 
the technician who is already experienced 
in superheterodyne design should be directed 
to the fact that the considerations for suc- 
cessful short-wave work are entirely dif- 
ferent from those of operation at the broad- 
cast wavelengths of 200 to 550 meters. The 
previous installment of this article in the 
October issue of Raprto-Crarr (and articles 
by the same writer in the pages of Snort 
Wave Crarr) should have made this clear. 


For Amplification and Selectivity 

Amplification (or sensitivity) and selectiv- 
ity are the two counts on which to judge 
any intermediate-frequency amplifier. 

A correct intermediate frequency is the 
most important single value in the design of 
a superheterodyne receiver whose first de- 
tector is not preceded by one or more stages 
of tuned R.F. amplification, whether or not 
the LF. ainplifier is shielded. If this sounds 


By L. W. HATRY 
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Fig. 1 
A regenerative second detector feeding back 
into a tuned I.F. amplifier causes interlocking 
and noise, 


as though shielding might serve the same 
purpose when other limitations prevent the 
selection of the correct I.F. (for example, 
when it is desired to utilize a set of avail- 
able I.F. transformers) I hasten to correct 
the impression. Exceptionally good shield- 
ing may help toward the result obtained by 
correct I.F.; but the most perfect shielding 
cannot ‘do as much as the use of the cor- 
rect I.F. will accomplish without shielding. 

The effective amplification is limited by 
the choice of tubes. If three-electrode (type 


°99, "OLA, °40, °26, or °27 tubes) must be 
used, our I.F. cannot be above 400 ke., un- 
less shielding is employed to prevent loss 
of signal strength and circuit oscillation. 
In fact, an unshielded I1.F. amplifier of good 
design would not go above 100 ke. As we 
advance toward 400 or 500 ke. shielding 
must be used; and toward 1,500 ke. we must 
use some method of preventing oscillation 
(such as neutralization, or grid suppressers) 
in addition to shielding. If the four-ele- 
ment (“tetrode”) °22, °32, or ’24s are used, 
we can go to 500 ke. without shielding, and 
to 3,000 and more with its aid. But even 
the tetrode is an effective amplifier only 
below 1,500 ke.; from about 1,500 up it 
drops off; until at about 20,000 ke. it prac- 
tically ceases to amplify. From the stand- 
point of sensitivity, therefore, the inter- 
mediate frequency chosen for a short-wave 
superheterodyne receiver must be between 
1,500 and 30 ke. 

Effective selectivity, in the standard su- 
perheterodyne, without tuned signal-fre- 
quency amplification, is determined by the 
single tuned circuit of the first detector 
and the intermediate frequency. Such a 
receiver, using a loop, has the directional 
effect of the loop as an additional help to 

(Continued on page 308) 
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Fig. 2 
The blocking tube V2 in this circuit serves the purpose for which an untuned R.F. stage is often 
put ahead of an ordinary regenerative detector, either on the broadcast band or short waves. 
While it does not give its full amplification, it affords some, and prevents trouble. 
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Short-Wave Stations of the World 
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51,400—W2XBC, New Brunswick, N. J. | Time: — for oer li a.m., 11:30 a.m. to 2:30 iY and 3 to 
41,000—W8XI, East Pittsburgh, Penna. | 1 7:30 or 8:30 p.m. Relays Berlin. 
35,000-—W2XCU, Ampere, N. J. | Mean Time. —NAA, Arlington, Va. 
34,600-—W2XBC, New Brunswick, N. J. : ‘ —KIXR, Manila, I. 
31,000-—WBXI, Pittsburgh, Pa —ZL2XX, Wellington, New Zealand 
30,105 ...Golfo Aranci, Sardinia. Telephone to Kilo- 31.48 9,530—W2XAF, Schenectady, New York. Mon., 
Rome. Meters cycles — Thurs. and Sat. nights, relays WGY 
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12.48 24,000—W6AQ, San Mateo, Calif. _ ° ° 


(Several experimental stations are authorized een Ae TR 31.60 = 90 ba" “Lyngby, Denmark. Noon to 3 p.m 
to operate on non-ex¢ -— waves ¢ a 0 ¥ General Electric Co. 31.80 ——- Mexico City, Mex. a 7 

above this — vacate 4 _ ers. —W6XN, Oakland, Calif. _. Posen, Poland. Tues. 1:45-4:45 p.m.; 
pal Moe same tge m, Se —W2XCU, Ampere, N. J. Thu, 1:30-8 p.m 



























































r ; * 32.00 9,375—EH90C, Berne, Switzerland. 3-5:30 p.m 
W2XAL, New York. ee ee other expert —0Z7MK, Copenhagen, Denmark. Irregular 
DIV, Nauen, Germany. 24.41 Rugby, England : after 7 
LSN, Monte Grande, Argentina. 24.46 Ste. Assise (Paris) France. Works Melbourne, Australia. 
W2XA0, New Brunswick, N. J — Buenos Aires, “Indo-China and Java. On 32.06 . Havana, Cuba. 
14.50 20,680-—-LSN, Monte Grande, Argentina, after 10:30 9 a.m. to 1 p.m, and other hours. 32.13 Drummondville, Canada. 
p. m. ‘Telephony with Europe. —KIXR, Manila Pp L 3 32.40 Rugby, England. 
FMB, Tamatave, Madagascar. —GBS, Rugby, Engiand. 32.50 22 Paris, France (Eiffel Tower) Time 
o h sandoeng, “ag 24.63 12,280—Airplane. signals 56 a.m. and 4:56 p.m 
» Paris-Saigon phone, 54 by 27150. - L, Sydney, Australia. 
14.62 20,500—W9XF, Chicago, Ill. (WENR). 24.68 13,150 “to Deal, Sy -—. "y oad phone 32.59 9,200—GBS, Rugby, England. Transatlantic phone. 
14.89 20,140 oe ha ne moto 2 to 9 p.m. Fao FQE. a Assise, France aoe 6.110 Sus. Cairo, yp af, 
Telephony to Isuenos Aires 9 wa 4 r = 3. 2 ,010— . Rugby, Engla 
15.03 19,950—LSG, Monte Grande, Argentinn. pam’ 24.89 12,045— NAA. ‘Ableton, Va Time signals, 8:55: 33.81 8,872—NPO, Cavite (Manila) Philippine Islands. 
a.m. to p.m. Telephony to a 4 9 : Time signals 9:55-10 p.m. 
Nauen (Berlin). ae ees — i, ae 34.50 6.c0e— SAG, Schenectady. New York. 
—DIH, Nauen, Germany. ast a, Portugal F, Bogota, Colombia. 
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SPU, Rio de Janeiro, Brazil. oan — Thu hs Sun., noon to 5 p.m * and Sat. 10:15-11:15 p.m. 
15.12 19,830--FTD, St. Assise, France night " Amado programs, Television Mon. —W2XV, New York City. 
15.40 19,460—FZU, Tamatave, Madagascar. and Fri. 2:30 5 lines P00 Py =. —W8XAG, Dayton, Ohio. 
15.45 19,400-—-FRO, FRE, St. Assise, France. —WO9XF, Poly WENE ™ -D.m. —W6XN, Oakland. 
15.50 19,350—....Naney, France, 4 to 5 p.m. —W2XAL, New York (WENY). —W4XG, Miami, Fla. : 
VK2ME, Sydney, Australia. 25.34 11,840—W2XE, Jamaica, New York (WABC). 34.74 9.600 other experimental stations. 
1 19,300--FTM, St. Assise, France. 10 a.m, to noon, 25.36 11,84 20—KIXR, Manila, P. 1, 5-6 pm., W115 am 3599 Snr —Wwoo, Deal, N. J. ieee 
i 19'220— WNC, Deal, N. J. .m., 2-4 am., and (except Monday) os 6s § RBIS, Khabarovsk, Siberia. 5-7:30 a.m. 
1 18,920—XDA, Mexico City, Mex. 12:30 to 2:30 p.m, ty a.m 5.02 8,560—G2GN, SS. i Olympic,’ 
Ix.S20—PLE, Landoeng, Java. 5.40-6:40 a.m. and —....Caleutta, India. aes —G2IV, SS. “Majestic. 
tn im 2:40 a.m. Tues, and Fri.; 8:40-10:40 35 54 8,440—G2AA, shore-to-ship phone, 
am, Tues, | Also. telephony. 35.48 8,450—WSBN, SS. “Leviathan.” 
16.10 18,620 GBi, Bodmin, England. Telephony with 36.00 8, = —— Russia. 2-6 a.m., Mon., 
Montreal. aed ues., urs. r 
: 8 610 B Rugby, England. (NOTE: This list is compiled from many sources, 36.7 8,160—....Mombasa, East Africa. 
ie Ht gt ex’ Kootwijk, Holland. Daily from 1 all of which are not in agreement, and which show 37.02 8,100—EATH, eo Austria. Mon. and Thurs. 
to 8:30 a.m. ag RR En ng EE 520 to 7 
—— » om - _ N. J. Transatlantic _ 5 e. cele. Siam. s. Fri. 
16.35 18,350 pm ge Beach, N. J ansa experimental stage: that daylight time jintroduces con. 2 Aer Rat oo and Fri 
3 8.310—GBS, Rugby, England Telephony with usion an d differently 37.36 8,030—NAA, Arlington, Va. Time signals 55-9 
16.38 18,310— GBS, RUey nomi Postoffice, Londen. in many schedules. tn addition to this, one oxperi- om. 9-56-10 pm. enals 8:55 
FZS, Saigon, Indo-China, 1 to 3 p.m. mental station may operate on any of several wave- 8,015—Airplanes. 
Sundays lengths which are assigned to a group of stations in 0—VK2ME, Sydney, Australia. 
144 18.2400 FTO, FTE, Ste. Assise, France. common. We shall be glad to receive later and more 30—DOA, Doeberitz, Germany. I to 3 p.m 
16.50 18,170 CGA, Drummondville, Quebec, Canada accurate information from broadcasters and other trans- Reichpostzentralamt, Berlin. 
‘Telephony to England. Canadian Marconi mitting organizations, and from listeners who have 68.00 7,890—VPD, Suva. Fiji Islands. 
authentic information as to calls, exact wavelengths and 38.30 7,830—PCV, Kootwijk, Holland, after 9 a.m 
16.54 18,130 GBW. Rugby, England. schedules. We cannot undertake to answer readers who 38.60 7,770—FTF, + Assise, France. 
16.57 18,120-—-GBK, Rugby, England. inquire as to the identity of unknown stations heard, —PCK, Kootwi jk, Holland. 9 a.m. to 7 p.m 
i861 50—KQJ, Holinas, Calif. as that is a matter of guesswork; in addition to this, - -Riobamba, Ecuador. 
16:70 FZU, Tamatave, Madaasca the harmonics of many local long-wave stations can be 39.15 0—FTL, Ste. Assize. 
16.80 PLF. Iandoeng, Java (° Raato Malabar’’). heard in a short-wave receiver.—EDITOR.) 39.70 SS. “Bremen, 
XAO, New Brunswick, N. J 40.00 “‘Radio- wa ” France 
16.82 Pev. Kootwlik, yates. 3 to 9 a.m. 40.20 = R, Lyons, France. Daily except Sun., 
6.87 W8XK, Pittsburgh " = Z 0:30 to 1:30 a.m 
16.88 PHI, Huizen, Holland. Beam station to 25.42 11,800—UOR2, Vienna, Austria. Tues., \ or a.m. 40.50 7,410—....Eberswalde, Germany. Mo., Thu. 1- 
Dutch colonies. Isroadeasts Mon., Wed., at Wed., 5-7 p.m.; Thurs., 5-7 a.t 2 p.m. 
Thurs.. Fri, Sat., 8:40-10:40 a.m N. V. 25.53 11,75 50-—G5SW, Chshustard, England. 6: 3027 7:30 a.m. 41.00 7,310—....Paris, France (‘‘Radio Vitus’’) Tests. 
Philips Radio, Amsterdam - 1-6 p.m. except Saturdays and Sundays. -Moscow, USSR, 7-7:45 a.m. 
16.90 17,750—HSIPJ, Rangkok, Siam, 7-9:30 a.m, 1-3 25.60 11, 090—CIRX, Winnipeg, Canada. 5:30 — Ce 41.46 7,230— DOA, Doeberitz, Germany. 
p.m, Sundays till 8:30. Mon., Wed., Fri., 10:30 41.50 7,220—HB9D, at h, _Suttastone Ist and 3rd 
17.10 17.350—G2IV, S.S. “Majestic.” 11 ‘00. Thu.; midnight Sat. Sundays i ‘36 ie Sunda m., 2 pm 
G2GN, ‘‘Olympit.” oie am. to 1 p.m.; 10-11 p.m. 41.70 7,190— VK6AG. Perth, “West hentgalte. Between 
17.34 17,300—W2XK, Schenectady, N. Y.  Tues., Thurs, 25.68 11,670—K10, Kahuhu, Hawaii. 5:30 and 10 a.m 
Sat. 12 to 5 p.m. General Electric Co. 26.00 11,530—CGA, Drummondville, Canada. 42.12 7,120—OZ7RL, Copenhagen, Denmark. Irregular. 
W8XL, Dayton, Ohio 26 10 11,490—GBK, Rugby, England. Around 7 
W6XN, Oakland, Calif. 26.20 om! w~ Manila, P. I. 11:15-12:15 p. m., 42.50 7,060 -Liakovy is ‘lands (north «4 Siberia). 
—W6AJ, Oakland, Calif. eRe or 2a am, 5-10 a.m. 42.70 7.020-—EARI25, Madrid, Spain. 6-7 p 
a W7KA, Portland, Ore 26.22) 11,435 DNC. Nauen, Germany. 42.80 7,000—F8KR, Constantin, Algeria. 
W7XC._ Seattle, Wash. 26.70 11,230—WSBN, SS. “Leviathan” and A. T. & 43.00 6,980—EAR 110, Madrid. Spain. Tues. and Sat., 
W2XCU, Ampere, N. J. T. telephone connection. 5:30 to 7 p.m., Fri. 7 to 8 p.m 
W9XL, Anoka, Minn., and other experi- a —IBDK, S.S. ‘ ‘Elettra,’’ Marconi’s yacht. —CTIAA, Santos, Portugal, Friday, 4-5 p.n 
mental stations 27.75 10,800 GBX, Rugby, England. 5 _ 43.50 6,900—IMA, Rome, Italy, Sun., noon to 2:30 p.m 
18.10 16,560—G2AA, ship phone 28.20 10,630—PLR, Bandoeng, Java. Works with Hol- 43.60 6,875—F8MC, Casablanca, Morocco. Sun., Tue 
18.37 8. VLK, Sydney, Australia. Phone to England, land and France weekdays from 7 a.m.; Wed., Sat. 
18.40 PCL, Kootwijk, Holland Works with sometimes after 9:30. —D4AFF, Coethen, Germany, Sundays 4-( 
tandoeng from 7 a.m. Netherland State 28.50 10,510—RDRL, Leningrad, U.S.S.R. (Russia) a.m.; Tuesdays, Fridays, noon-2  p.m.; 
Telegraphs 28.80 10,410—VK2ME, Sydney, Australia. Irregular. On Thursdays 4-6 p.m. 
WLO, Lawrence, N. J Wed. after 6 a.m. +o ea Wireless 44.40 6,753—WND, Deal, N. 
12.40 16.200-—-FRE, Saigon, lr ea of Australia, Pennant Hills, N. w. 44.60 6,720—VRY, Georgetown. “British Guiana. Wed 
I9se 16.150—G@BX. Rugby, England, —KES, Bolinas, Calif. and Sun., 7:15 to 10:15, 
18.80 15.95 Randoeng, Java. Afternoons. 28.86 10,390-—-GBX, Rugby, England 45.00 6,600—....Berlin, Germany. 
ea ie 4 French phone to G2GN, LSH. Buenos Aires, Argentina, 8-10 p.m. 45.20 6,635—WSBN, SS. “Leviathan.” 
19.56 1 W2XAD, Schenectady, N. Y. Broadcasts 29.00 10,340— -Paris, France. 1:30-3 p.m. daily; 9 46.05 6,515—WOO, Deal, N. J. 
: 2:30 to 5:40 p.m., Tues., ae. and a m, Sundays Ei Selvad os ate ee —W4XG, Miami, Fla. 
Sat. noon to 5 p.m., Fri. 2 to p™.; + La Union, El Salvador, C. ‘ 6.7 5,425—W2XCU, Ampere, N. J.:— oka, 
besides relaying WGY’s evening poses on 22.50 10,160 Meer). Bangkok, Siam. Sun., Tues., Fri., non Minn.: and others. WOXL, Anok 
Mon, Wed., Fri. and Sat. evenings en- 8-11 p.m. 7.00  6,380—CT3A Funch: F 8 
aa Etectrie aenane. ‘ 29.70 10,095—...."*Radio Experimental.” Paris, France, ae — Madeira Island. Set. 
mone OXY. Lyngby. Denmark, Experimental. — 5:45 p.m. daily: Sunday at 7 a.m. 47.35 6,335—W10Xz. Airplane Television. 
19 63 W2XE, Jamaica, N. Y. and 2 p.m —VESAP, Drummondville, Canac 
19.46 W2XAL, New York, N. ¥. 29.98 10,000—CM2LA, Havana, Cuba. 48.00 6,250—. ‘Radio-Maroc,”’ ng, 
19.72 W8XK (KDKA) Pittsburgh, Pa. Tues, . Belgrade, Jugoslavia. Monday 3-4 p.m, 48.30 —HKC, Bogota, Colombia. 9:45-11:30 p.m 
Thu., Sat., Sun.. & a.m. to noon, 0 15 9,940- —6BU. Rugby, England. < 48.62 6,17 "as. Te cucigalpa, Honduras. 8:15-11 p 
19 8% 15.120 Vatican City (Rome) 30.20 9,930—W2XU, Long Island City, New York. . fon., Wed.. Fri., 
19.99 15,000—CM6XJ, Central Tuinucu, Cuba. _ —....Posen, Poland. 48.74 6.159 —WOXAL, Chitcagy, nie (WMAC) and Air- 
LSJ, Monte Grande, Argentina. 30.30 9.890 LSN, Buenos Aires, phone to Europe. plan 
“100 14,990 VK6AG, Perth, Australia. 20.64 9.790 GBW, Rugby, England. 48.83 6,140—KIXR, Manila, P. I. 3-4:30, 5-9 or 10 
20.70 14,480—W8XK, East Pittsburgh, Pa. 30.75 9.750—, Agen, France. Tues. and Fri., 3 to a.m. 2-3 a.m. Sundays 
GBW, Rugby, England oi 5 p.m —W8XK, East Pittsburch. P Thu.. 
20.80 14.420—VPD, Suva, Fiji Islands. 30.90 9,700—NRH, Heredia, Costa Rica. 10:00 to 11:00 Sat., Sun., 5 p.m. to eeianinht sagt 
20.90 14,340-—G2NM, Sonning-on-Thames, England. Sun- i. p.m. Amando Cespedes Marin, Agetiats 40. 48.99 6,120—....Motala, Sweden, “‘Rundradio.” 6-20-7 
days 12:20-2 pm 31.10 9,640—7L0, Nairobi, Kenya, Africa. 11:00 a.m. a.m., 11-4:30 p.m. Holidays, 5 a.m.-5 p.m 
XD?, Mcxico City, 2:30-3 p.m to 2 Pp m. Relays Gcew. Chelmsford, fre- —NAA, Arlington, Va pe : 
91 7 200 an quently from 2 to 3 p.m. _. Chi-Hoa (Saigon), Indo-C 5 ‘ 
“1 Fo40. ns et ne gg ls x p.m. Wed., —,---Monte Grande, Argentina, works Nauen 8:3 e m. — 
Sat ae : irregularly after 10::30 p.m. —W2XE, New York City Relays WABC 
21.59 12,890—....Mombasa, East Africa 31.23 9.600—-LGN, Bergen, Norway. Atlantic Broadcasting Co 
; 12.500 Vienna, Austria 1.26 © 9,590 ta Hilversum (Eindhoven) Holland. Wed. —FL, Eiffel Tower, Paris, 5:30-5:45 am 
13,400—-WND, Deal Beach, N. J. Transatlantic a.m.-3 p S in Englis - hes 1-3 p.m., 5:45-12:30, 4:15-4:45 p.m 
telephi ny te 10 p.m., Friday 1-3 7 pm tol -y .Toulouse, France. Sunday 2:20-4 p.m 
ees a ree aot - a.m. Saturday. N. V. Philips Radio. MTH, Rio de Janeiro, Brazil. 5-7 p.m. 
22.50 13,3825—-G621V, SS Maiestie.’ 31.28 9,580—W3XAU, Byberry, Pa., relays WCAU dally. Tae Barcelona, Spain. 3-4 p.m. 
—G2GN, 8.8. “Olympic.” —VPD, Suva, Fiji Islands. 


Continued on page 316) 
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The Car Battery for Automotive Radio 


ITH the coming of automotive 
radio, new opportunities and new 
problems are opened to the Service 
Man; as by the use of the auto- 
mobile’s storage battery to light the fila- 
ments of a car’s radio set. In receivers in- 
corporating °24 and °27 type tubes, series- 
parallel filament circuits are required; and, 
in many cases, the voltage drop across the 
heaters of these tubes supplies grid bias. 
For this reason, it is necessary to exercise 
proper care in determining the polarity of 
the filament leads. 
Usually, the negative side of the battery 
is grounded to the car frame; and there is 


then no additional installation problem; 
since the metal shielding of the set is the 
negative filament connection. However, 


when the car battery is grounded at its 
positive terminal, it becomes necessary to 
reverse its terminal connections, to bring 
it into proper relation with the radio re- 
ceiver; and also to effect certain changes 


By SOLOMON PERLMAN 
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Fig. 1 


Connections of a car’s generator and battery. 


in the charging system. To understand 
these, the following explanation should be 
considered. 


Automotive Electrical Systems 
The charging apparatus comprises four 
elements: the storage battery, the gener- 
ator, the reverse-current relay, and the am- 
meter. The manner of their connections is 
shown in Fig. 1. 


The generator G is a direct-current ma- 
chine, which incorporates a third brush (B) 
to control the current output; so that this 
will remain fairly constant 
range of speeds. 


over a wide 

The reverse-current relay R has two wind- 
ings: one of many turns of few wire, which 
is the coil operating the relay; 
of few turns of heavy 
series with the contacts. The first operates 
the relay when the output potential of the 
generator about 12 to 14 
while the that it will 
partially demagnetize the relay when the gen- 
erator is charging the battery. When the 
voltage of the storage battery approaches 
that of the and the 
field is sufficiently weakened, the 
the armature opens the contacts. 
vents the storage battery 
back into the generator. 

For automotive use the ammeter A must 

(Continued on page 309) 


and the other 


wire, which is in 


reaches volts; 


other is so wound 


generator, magnetic 
spring on 
This pre- 
from discharging 


Mounting The Loud Speaker for Automotive Radio 


HE location of the loud speaker in a 

radio-equipped car is fixed, generally, 
by the model and type of the automobile. 
In the larger cars, or coupes of practically 
any description, the speaker may go under 
the cowl, over the windshield, or in any 
other convenient location. But in the popu- 
lar small sedans, touring cars, etc., there is 
apparently no good place for a_ speaker, 
and particularly for one of the regular 
magnetic cone type that will give good re- 
production. 

In my own car, a small coach, I carried 
a little 8-inch horn secured over the mir- 
ror; but after a short time it became ap- 
parent that the quality of reproduction was 
unsatisfactory. An RCA “Model 100A” 
speaker gave excellent quality, for an auto- 
motive installation; but there was seemingly 
no place to put it, out of the way. 

I then conceived the idea of mounting 
it in the floor. A suitable opening was then 
cut in the rear floor boards, behind the right 
front seat; it might have been made on the 
left side, but not in the center, because of 
the driving shaft. This was done with a 
keyhole saw, without removing the boards. 
The speaker chassis was then mounted on 
the under side, by the use of stove bolts, 
with the cone facing upward through the 
hole. One grille cloth frame was then 
mounted, flange down, and a piece of heavy 
screen, nearly as large as the cloth, was 
laid over it; then the other frame, with the 
cloth removed, was placed on top, flange 
up. The whole assembly, as shown here, 
may be secured with the same stove bolts. 

For the sake of appearances, it is desir- 
able to cut the “ears” from the frames be- 
fore mounting them. The first frame, with 


By YATES M. HOAG 


its cloth, and the screen protect the speaker 
against large particles of dirt, and the 
screen is heavy enough to be stepped on 
without damage. 

Finally a square box, of the proper size 
to fit over the speaker, was constructed and 


fitted to protect it trom mud, dust and 
water. The completed arrangement, as 
at the left, is compact and convenient 


The box was painted with several coats of 
black, inside and out, to weatherproof it, 
and a gasket of weather-strip was cut to 
make a tight fit to the floor, against which 
it was held by angle irons and wood-screws. 
A metal cover would probably have served, 


if one had been at hand. 

Finally, of course, a hole of suitable size 
was cut through the floor covering, above 
the speaker, to finish the job. 

This method of mounting the car repro- 
ducer not only gets the instrument out of 
the way, but seems to assure better sound 
distribution in the interior of the body. 

(It is considered that proper baffling re- 
quires an opening behind the reproducer 
diaphragm, as well as in front of it, to 
prevent resonant effects and back pressure 
on the diaphragm. However, the arrange- 
ment described may give good results under 
the conditions described.—£ditor.) 
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The arrangement shown was used to fit a magnetic cone speaker under the floor of a car, git 
At the upper left, the units of the assembly, which is sh 
The speaker itself was attached beneath the car with stove bolts, as shown 


good sound distribution within. 
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upper right; and protected from below by the square box whose details are shown at the lower right. 
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A “Roll Your Own” Superheterodyne 


This set was built by a custom builder on a special order for a 


customer who wanted distance. 


It is simple and readily con- 


structed of standard parts; the single I.F. stage introduces little 


N the writer’s experience, the greatest 

number of radio set builders began 

building sets by substituting parts in 

circuits they read about; but, after the 
initial interest has subsided, they buy and 
assemble complete kits. Yet the constructor 
can eliminate many of the costly parts by 
“rolling his own.” 

Personally, I believe that the radio-wise 
constructor does not care for a mere re- 
view of kits, without full constructional 
data; and I should like to see in each issue 
of Rapio-Crarr the description of a com- 
plete receiver for the experimenter. I there- 
fore present here an account of a receiver 
which I designed myself, and built for a 
friend, under circumstances which may in- 
terest other custom builders. 

A Large Order 

While visiting in my shop the customer 
commented on a set I built for him in 1927, 
a five-tube regenerative hookup with a °22 
R.F. stage; and commented that the ordinary 
commercial set will now bring in as much 
DX as this special model. What, he asked, 
could I offer that would be a little bit 
ahead of the neighbor’s. I had not antici- 
pated an order; but he finally told me, that 
if I could build a better set, to do so and 
deliver it. 

After he had gone, I made a mad dash 
for all the catalogs and magazines. I had 
a feeling that I was up against it but, 
after examining the various circuits, I de- 
cided on a superheterodyne. High-degree 
selectivity is obviously essential, and a large 
output with fine tonal quality for a dynamic 
reproducer. I finally decided on the well- 
known Ultradyne system with two stages 


difficulty. 
By W. E. SMITH 


of R.F. amplification ahead of the modu- 
lator, a screen-grid (’22 type) intermediate- 
frequency amplification stage, a regenerative 
second detector, and two stages of audio. 
The circuit is shown in Fig. 1. 

This combination was completed and in 
the customer’s home within four days and, 
after thorough trials, was finally installed 


WLW, WTMJ, WOC, WHA, KSD, KTNT 
and a few others come in regularly in day 
light in the heart of Chicago without inter- 
ference or cross talk. An interesting fea 
ture, which eliminates the old “fly in th: 
ointment” of supers, is that the repeaters 
can be prevented from interfering, by tun- 
ing the I.F. couplers. 
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Fig. 2 


The layout adopted by the author; the R.F. stages are separated by simple plates, but complete 


shielding would be better. 


This set, with smalier tuning conaensers, might be used to cover 


short-wave as well as the regular band. 


in a suitable cabinet. It is worthy of first- 
class components and good housing; it will 
bring in plenty of “DX.” Stations a thou- 
sand miles distant are picked up in the 
middle of the day with loud-speaker volume. 


Construction Hints 
In laying out a set, the best method is to 
master the schematic diagram, then start 
in with the first R.F. stage, and mount each 
(Continued on page 311) 





















































































































































The circuit adopted by Mr. Smith. 
fication; 


for which a single screen-grid tube is 
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used. 
of the resistor R2 és important. 


Three tuned circuits ahead of the frequency-changer give high selectivity, and reduce the problems of I.F. ambpli- 
This, a battery modcl, might be very economically adapted to the new two-volt tubes. 


The choice 
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Automatic Volume-Control Design 


The principle of this popular improvement, found in the latest sets, 
and methods for applying it to older models 


By C. H. W. NASON 


URING the past season, several re- 

ceivers incorporating “automatic 

volume control” have appeared 

and, at the trade show in Atlantic 
City, an increased number of manufacturers 
were found to have incorporated this ar- 
rangement in the models which will be of- 
fered during the coming season. 

The arguments for the system are many 
and good; while those who are opposed to 
its use seem to have no excuse but a feeble 
inclination against the acceptance of any- 
thing startlingly new. It is necessary for 
the Service Man to understand the prin- 
ciples of this, and all similar innovations in 
receiver design, regardless of his personal 
opinion of their utility. For this reason, 
a brief explanation of the operation of vari- 
ous automatic volume-control systems is pre- 
sented here. 

The function of the automatic control cir- 
cuit is to maintain a constant level of out- 
put at the loud speaker, regardless of the 
strength of signal available at the antenna. 
By means of a manual adjustment, this 
mean level may be established at any de- 
sired point. In the case of strong local sta- 
tions, the automatic control prevents the 
terrific crashes of sound which are caused 
when tuning from one to the other, on the 
ordinary receiver. In the case of weaker 
distant signals, the device operates to mini- 
mize the effects of “fading”’—provided the 
manual control is set so that the desired 
volume level corresponds to that obtained 
from the smallest signal strength available 
while the fading is in progress. As stated 
in past issues of Rapio-Crarrt, automatic 
volume control seems to be the solution to 
the troublesome problem of signal fading 
which is fundamental in automotive radio 
installations because of ever-varying recep- 
tion conditions. Stationary installations are 
not subject to this handicap, common to 
mobile installations. 


Manual Control Methods 
You are of course familiar with the two 
generally employed systems of control, 
whereby the control-grid bias of the R.F. 
stages is made variable or (in some screen- 
grid circuits) the potential applied to the 
screen-grids is varied. In Fig. 1, both these 
systems are shown in schematic; please note 
that at A the biasing resistance comprises 

both a fixed and a variable section. 
When increasing our volume, by decreas- 
ing the bias on the R.F. grids, there is a 


the first diagram (Fig. 2) 
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Above, the standard methods of volume control 
in electric sets; the bias on the grids (A) or 
screen-grids (B) is regulated by hand. 


minimum voltage below which we must not 
go if the tubes are not to draw grid cur- 
rent. This value is that set down in the 
tables furnished by the tube manufacturer. 
If grid current is drawn, a spurious impe- 
dance appears across the transformer sec- 
ondaries and all evidences of selectivity are 
lost. ; 

These same two systems are applicable 
in the case of automatic control and the 
circuits are similar, except for the fact that 
the volume is controlled by means of the 
changing plate current-in an additional tube 
connected as a vacuum-tube voltmeter. 

In Fig. 2 we have the schematic circuit of 
an automatically-controlled system operat- 
ing on the control grid bias of the R.F. 
stages which, in this diagram, are repre- 
sented by a single tube V1. The different 
voltages, as they are taken off the voltage 
divider, have been indicated, to assist you 
in visualizing the process of operation. ‘The 
bias on the volume-control tube V3 is made 
manually variable, in order to control the 
amount of plate current drawn with a given 
value of input signal. 

The input to this tube is taken from the 
grid of the detector tube V2. When no 
plate current is drawn by the volume-control 
tube, there is no voltage drop through the 
resistance “R,” and the effective bias of the 
R.F. tubes is of the normal value, as indi- 
cated in the figure. 


When a signal is impressed on the grid 
of the controlling tube, current is drawn 
through the resistance “R”; both the cur- 
rent and the voltage across the resistance 
are controllable by the 
justment Rl. It may be readily seen that 
the voltage.drop across the resistance R is 
added to the grid bias already applied to 
the R.F. tubes, and the effective voltage on 
the grids is increased with a corresponding 
falling off in the gain through the R.F, 
stages. 

If the circuit 
all impressed 


variable bias ad 


is properly proportioned, 
will similar 
value of output at the speaker terminals 
a value which may be adjusted at will by 
setting the bias on the control-tube grid at 
the desired point. 


signals give a 


Use of Resonance Meter 

Because of this levelling-off effect it is 
difficult to ascertain the exact point at which 
resonance occurs; and it therefore hecomes 
highly desirable to include a meter MA, to 
give a visual indication of resonance in tun 
ing. When this point is reached, the cur 
rent in the plate circuit of the control tub« 
is at a maximum; an 0-1-scale milliammeter 
may, be employed. 

The visual indicator may also be placed 
in the plate circuit of one of the R.F. 
stages; in this case resonance will be indi 
cated by a minimum value of plate current. 
The meter used will then depend upon the 
tubes employed in the R.F. stages. For a 
°27 the meter should have a maximum read- 
ing of 10 mils and for a °24, 5 mils. 


Constructing an Automatic Control 
By utilizing the principles herein 
lined, it should not be difficult to evolve a 
control unit for application to receivers al 
ready in service. 


out- 


The writer has constructed 
two such units: one for screen-grid receivers 
and the other for earlier models. 

The first, shown in Fig. 3, may readily 
be adapted to become an integral part of 
receivers constructed later; since the desired 
voltages may be readily obtained by re- 
designing the power-supply circuit, rather 
than by means of batteries as shown here. 
The filament supply may be obtained from 
the set, or from a separate 2.5-volt trans- 
former included in unit. It is 
essential that the dia- 
gram be included, in order to avoid running 


an external 
the switch shown in 


(Continued on page 313) 








automatic volume control 
schematically illustrated to 
how the division of voltages 
the control-tube VC and 


R.F. stages represented by vi 





Next (Fig. 3) the con- 
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stants for an automatic control 
for a screen-grid electric set. 
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> circuit of Fig. 4 controls Www 
externally the loud-speaker 
volume of a battery set; and 
hat of Fig. 5 may be con- 
nected to an °01A detector to 
jovern its input. 
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The Screen-Grid “Better Booster’’ 


A little unit which will increase both the range and the selectivity 
of a standard broadcast receiver of the battery-operated type 


HIS tuning unit, designed for use 

ahead of a standard broadcast re- 

receiver, is primarily intended to im- 

prove the performance of a five- or 
six-tube commercial set, which does not give 
the selectivity, or perhaps the volume, which 
the owner could wish. It will be found 
serviceable also, however, in connection with 
a selective set which fails to give the de- 
sired distance (“DX”). 

It was designed as the outcome of ex- 
periments with wavetraps after the use of 
the more usual arrangement of a_ tuned 
stage of screen-grid R.F. amplification, 
alone, failed to give the expected selectivity. 
The combination of booster and wavetrap, 
here described, obtains this and adds con- 
siderable volume to the output of a broad- 
cast receiver; and it is so designed that it 
does not radiate through the antenna. 


Receiving Range Widened 

ae unit was first applied to a “Model 
Atwater Kent, with the result of sepa- 
po K'THS from WMC; though there was 
then but 20 kilocycles between their chan- 
nels, and the former is a 10-kilowatt station 
but 35 miles away, while the other has but 
500 watts and the distance is more than 
four times as great. Then, too, KFI was 
separated completely from WSM, on_ the 
adjoining 10-ke. channel, which is four times 
as near. Moreover, with the booster on a 
favorable night a dozen stations on the 
Pacific coast could be brought in, ranging 
from the 100-watt KGER up; while without 

it, KFI and KNX alone could be heard. 

In daylight, the advantage is perhaps more 
striking. The writer, in Little Rock, Ark., 
with the same set and the unit ahead of it, 
has had noonday reception of WLW, WGN, 
WMAQ, WSM, WDAF, KFEQ, KSD, 
WMC, WREC, KTHS, KUOA, WBAP, 
KRLD, KWKH, KMOX, WOW, KVOO, 
K'TNT, WHAS, WSB and, of course, three 
locals. Without the booster, he could get 


By E. F. HENNING 


nothing beyond a hundred and fifty miles 
at this hour. 

For this reason, the use of a booster unit 
of this type should appeal to anyone who 
is interested in improving both local and 
distant reception. It is especially intended 
for use on single-dial receivers; while it 
may be used with equal effectiveness on the 
three-dial set, the increased number of con- 
trols would present added difficulty of 
operation. 


Design of the Unit 

A glance at the diagram (Fig. 1) will 
show that we have a screen-grid R.F. am- 
plifying tube V1 which feeds its output to 
the first R.F. amplifier of the broadcast 
receiver through the tuned circuit L3-C2; 
thereby making it possible to cut out in- 
terfering signals quite sharply. ‘The switches 
SW2 and SW3 give the option of working 
either directly from the aerial to the re- 
ceiver, through the wavetrap, through the 
screen-grid tube and wavetrap combined, or 
with the screen-grid amplifier alone, as con- 
ditions dictate to the operator. 

The screen-grid amplifier and the wave- 
trap, generally, should be shielded from the 
receiver and from each other. However, the 
first model built by the writer has given 
very good results without shielding. Local 
conditions and the amount of interference 
present have a good deal to do with this. 

The parts should cost but a few dollars; 
the average experimenter will have most of 
them at hand in his junk box. Here is the 
list of those used by the writer in his first 
assembly. 


List of Components 
Two Pilot .00035-mf. 
straight-line-frequency type, and = two 
Pilot “Art Vernier” dials (C1, C2); 
Two Dubilier fixed condensers—one 
mf. (C3) and one .006-mf. (C4); 
Two Carter fixed resistors—one 


(R1) and one 8-ohm (R2); 


tuning condensers, 


.0001- 


10-ohm 























FIG. 1 








amen SHIELD D> TO ANTENNA 
“7 2A a nen er DO = POST 
OF | 
| ~_ we | set) 
| CAP it ! 
| C1 C47 | 
| ul r, — 
| as I ANT 
| Ri~r ‘aa L2 RF 
| 7 \p2 CHOKE 
| swi—* 2 + GND, 
on e e a o ” # 
leon "A-" “AFB""Bt'45V. "BH IBSV. AK 35°—~ 
aii esi amin eas ag shay tip lacitince cteseotacaternitipaeed teitelanaiail FIG. 2 



































Fig. 1 


While Mr 
where there are locals, to 
‘ Antenna” 


receiver, sh 


nection t post short. 


f 
nving how the 


Henning obtained good results with an unshielded mode 


1, it is advisable, particularly 


shield both the amplifying and the wavetrap circuit, and to have the con- 
At the lower right, the aperios 


lic input of a popular commercial 


“Better Booster” is coupled to its first tube. 





ANOTHER OPPORTUNITY 
FOR SALES 

HE letters of many Service Men 

and constructors indicate that 
there is still a demand for distant re- 
ception on the part of set owners, 
which offers an opportunity to be cap- 
italized; especially as the fall and 
winter seasons of better reception are 
approaching. 

In response to the general demand 
for receivers which are practically 
automatic in their tuning, commercial 
activity has been devoted to the 
production of apparatus which simply 
turns on and off, and which is satis- 
factory to the great number who wish 
merely local or chain program recep- 
tion with loud volume. 

There are many thousands of en- 
thusiasts who are still willing to sit 
up and tune for distant stations, and 
take pride in their log. For these en- 
thusiasts, the “Better Booster” de- 
scribed by Mr. Henning will make it 
possible to enjoy their hobby at very 
low additional cost, and with no alter- 
ations on their regular broadcast re- 
ceiver. It therefore presents a 
money-making hint which many of our 
readers will not be slow to turn to 
advantage. 








One “Twin Coupler” R.F. 
mf. condenser (L1); 
One National 85-millihenry R.F. 

(L2); 
One home-made coil—see text (13); 
One Buffalo UX socket, and one 
clip, for V1; 
Three Walbert snap switches—two S.P.S.1 
(SW1, SW2) and one S.P.D.T. (SW3); 
One DeJur 8-post terminal strip (7 used) ; 
One panel, 7 x 12 inches, and baseboard, 
7 x 11 inches. 





coil for .00035- 


choke coil 


Peewee 


Coil Data 

L3 was wound on a 3-inch length of 3-inch 
tubing, with 70 turns of No. 28 D.C.C. 
wire, leaving leads about five 

1.1 was used with about 10 turns removed 
from the secondary (and the primary un- 
used); but it may be wound, if so desired, 
on a l-inch tube of the same length, with 
125 turns of No. 28 D.C.C. wire, leaving 
leads of suitable length. Coils L1 and 13 
may be given a coating of celluloid cement, 
to hold the windings in place. 

If L2 is to be made by the constructor, 
since it is intended for use as an R.F. 
it should be wound haphazard. The core 
is half an inch in diameter, and 5/16-inch 
thick. The flange sides are 21/, inches in 
diameter, and made of bakelite or hard rub- 
ber. The choke should have 1500 turns of 
No. 36 wire; the type of insulation is not 
important. 

(Continued on page 312) 
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A fifty-watt “‘powerizer’’ installation, as seen 

from the back of the control panel. A safety 

device automatically turns off the power when 
the screen is opened. 

N dealing with sound requirements, as 

with illumination, our ideas are being 

revised—decidedly upwards. Just as we 

started out with the candle as the unit 
of illumination, only to find that at least 
50 candles represent the practical unit of 
present-day light, so in sound generation and 
distribution we began with a watt or two, 
only to find through actual experience that 
many times that much power is required for 
satisfactory service. 

Just how much power is required for 
a satisfactory sound system? Well, it is 
entirely a question of the work to be done, 
or, in other words, the amount of air to 
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More Power For the Sound 
(Installation 


From the “250” power tube, the centralized radio 
installation steps up to 50-watt tubes for more power 


and fidelity 


By LUDWIG ARNSON 


be set in motion, which means the size of 
the room or the area outdoors; the degree 
of volume desired, which means the inten- 
sity of the sound waves as they reach the 
listener, the absorption of the sound, which 
must be overcome by a satisfactory margin, 
since absorbed sounds are lost sounds; and 
the degree of permissible distortion, based 
on the musical appreciation of the listen- 
ers. Sound systems are—or at least should 
be—rated on the basis of undistorted out- 
put. By that term, we mean an output of 
such fidelity of tone that the most culti- 
vated ear fails to detect any signs of dis- 
tortion. Undistorted output, therefore, is 
quite different from the term, power output. 

The undistorted output may be only one 
quarter that of so-called power output; 
although the proportion is entirely one of 
distortion standard. It is this matter of 
providing undistorted output, rather than 
mere noise, which results in the wide dis- 
crepancy in the prices and sizes of ampli- 
fiers of supposedly the same power rating, 
since one may be based on undistorted out- 
put, or only a fraction of the total power 
output of the amplifier, while the other may 
be based on practically the full power out- 
put. 

Proper Use of Power 

As listeners have become more critical 
of electrically reproduced speech and music, 
the percentage of available undistorted out- 
put to total power output has steadily de- 



































































































































clined. Therefore, the best types of power 


amplifiers are far larger, more elaborate 
and more costly, for a given purpose, than 
Llence 
the recent appearance of the 50-watt “power 
izer” or power amplifier, in place of the 
10-watt and 15-watt installations 
fore considered ample. It is not soe much 


those of lower acoustic standards. 


hereto- 


the gain in total power output that is be 
ing sought, but, rather, the use of a smaller 
percentage of the total 
achieving the highest 
the reproduction, that is, the 


goal. 


power output in 
fidelity in 


long-sought 


possible 


Speaking in terms of undistorted output, 
it is interesting to note that the average 
home living room requires only 1.5 watts 
for full and realistic rendition of 
and phonograph music. An output of 2.5 
watts is quite sufficient for the small audi 
torium with a maximum of 300 people. An 
output of 10 watts is sufficient for the re 
quirements of the large 
torium, or for a 


radio 


theatre or audi 
concentrated group of 
listeners outdoors. For scattered listeners 
outdoors, or for the audience of the largest 
auditoriums, where the electrical voice must 
dominate all other noises, the 50-watt am 
plifier now comes into its own, where real 
speech and real music, rather than mere 
noise, are demanded. 

In order to appreciate more fully the 
meaning of amplifier output in terms of 
(Continued on page 315) 
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The circuit diagram of a 50-watt sound installation, suited to a large auditorium, a hotel, or outdoor work The complete unit at the left, with 
two stages of audio (the second push-pull ’45s) is here employed as a “driver” to feed into the third stage. The last, shown in detail at the » 


is visible at the bottom of the panel pictured above. 


—— ee 


* Vice-Pres., Radio Receptor Company. 


The former unit is the “Model PXP245 Driver’; 


the latter, the “Model P50W’ Power Amplif 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 
please observe these rules: 
Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 


only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general interest will be published here, to the 
At least five weeks must clapse between the receipt of a question and the 
appearance of its answer here. 

Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 


extent that space 


Other inquiries should be marked “For Publication, 
magazines, etc., 


Replies, 


STEWART-WARNER “SERIES 950” 
A.C. SCREEN-GRID SET 


Mr. Carol A. Fielding, Highland Park, Mich. 
A Stewart-Warner screen-grid radio set, 
the “Series 950 A.C.” has developed a case of 
circuit oscillation. Please advise as to the prob- 
able cause of this effect in the “950; the means 
to correct it; and the procedure in phasing the 
several tuned circuits. 
(A.) Although the 
be a simple one, the 
rather extensive. 

The circuit of this receiver is shown below: 
referring to this diagram, the 0.1-mf. condenser 
bypassing the screen-grid of V1 may be the* cause 
of circuit oscillation over the entire waveband. It 
is the smaller of the two condensers fastened to 
the front side of the chassis frame (in earlier models 
it was riveted directly to the screen-grid prong 
of the second R.F. socket) and in appearance 
resembles a fire cracker. The quickest way to check 
this condenser is to substitute another (of the same 
capacity or larger) definitely known to be good. 

Circuit oscillation on the higher wavelengths may 
be due to an open R.F, plate bypass condenser. 
This 0.25-mf. condenser is the large, round one 
fastened to the base and next to the R.F. coils. 

Circuit oscillation throughout the tuning range, 
accompanied by a blurred reception, 


(93) 
(Q.) 


request is terse and appears 
answer must necessarily be 


may be due 


permits. 


” 


cannot be sent C. O. D. 


to an open in the fixed condenser bypassing the 
R.F. grid bias resistor. 

It is to be noted that a screen-grid potential 
greater than 85 volts will probably cause circuit 
oscillation. The cause of excessive voltage at this 
point may be due to low resistance in the purple 
resistor (its value should be 20,000 ohms) in the 
center of the five colored carbon-rod resistors 
mounted on one strip. 


Each of the tuning condensers is grounded 


through an individual contact shoe, which makes 
connection with the rotor shaft. If this contact 
collects a considerable amount of dirt, loosens, 


or becomes corroded, circuit oscillation may result. 

Coupling through external wires may cause cir- 
cuit oscillation, due to this feedback. Such coup- 
ling may exist where the aerial comes close to 
the terminal strip behind of the set, or where 
it crosses either the reproducer leads or the 110- 
volt current supply cord, Once again, it is con- 
sidered advisable to point out that a poor ground 
may cause circuit oscillation; this is more true 
of the “950” than of many sets of lesser sensi- 
tivity. The Service Man perhaps is unaware that 
a simple, but infallible, test may be made to deter- 
mine whether the ground is a poor one, or whether 
external coupling exists. Just connect an .006- 
to 0.1-mf. condenser inside the set, from the frame 
to one of the 110-volt power leads at the soldering 
lug on the resistor terminal strip to which the 


to avoid misunderstanding. 


110-volt cord is connected. If, after reassembling 
the receiver carefully, all traces of circuit oscilla 
tion are gone, the original cause was unquestion 
ably either outside feed back or a poor ground 
Having determined that outside leads run directly 
to the set and are not coupling back to other parts 
of the circuit, change the ground connection. 

Exceptional amplification at the higher wavelengths 
may result in circuit oscillation at the low-frequency 
end of the tuning scale; a condition which is seldom 
apparent unless the set is tuned exactly to the 
station and the volume control is turned on full. 
To cure this trouble, first remove the bottom metal 
plate of the set. 

Note the three leads running under the large 
filter condenser, from the R.F. coils to the plat 
of the screen-grid tubes. If these leads are en 


cased in metal braiding, the braiding should 
pulled out more; so that the wire is completely 
shielded. If these leads are encased in brass chan- 


nel-strips, the filter condenser should be removed 
and the brass clinched over the wires with a pair 
of pliers, 

Now, when replacing the filter condenser, omit 
the cardboard strips between the shielded leads 
make certain that the pressure on the leads 
sufficient to insure a perfect ground. (For the 
same reason, if the condenser is of the large black 
type, it should be reversed, so that the paper back 

(Continued on page 316) 
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(Fig. 0.93) The 


channel with a short-wave tuning unit. 


screen-grid Stewart-Warner “Series 950” with its power pack, in schematic form: 


the “television’”’ jacks permit using this audio 


The jumper at the upper right (“Speaker Link’’) is taken out when the dynamic reproducer is used with this model, 
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---and YOU Need Radio! 


meee | opportunities for service men, 
mechanics, radio operators for ship, 
shore and broadcast stations 


ANUFACTURERSandbroadcast- 

ing stations are seeking trained 
RCA Institutes men. Millions of sets 
need servicing... thousands of ships 
require experienced operators... 
Never before was there an opportunity 
like this. 


The Only Radio Course Sponsored 
by Radio Corporation of America 


RCA Institutes (A Division of Radio 
Corporation of America) conducts 
courses in every branch of Radio and 
assists graduates in obtaining employ- 
ment. Why wait another day... Seefor 
yourself what Radio willdo for you... 


Study Radiounderthedirectionof RCA 
... the organization thatsets the stand- 
ards for the entire radio industry... 
Study under the direction of RCA ex- 
perts... Learn the “‘why’’ as well as 
the ‘‘how”’ of radioproblems. .. by act- 
ual experience with the remarkable 
outlay of apparatus given to every 
student. 


Graduates of RCA Institutes 
Find It Easier to Get Good Jobs 


Students of RCA Institutes get first- 
hand knowledge, get it quickly and 
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Study Radio 
at Home in 
your Spare 
Time 
Increase your earning capac- 
ity by learning Radio aie 
the direction of RCA experts. 
Ask about amazing outfit of 
—_ radio equipment sup- 
ied to every student of the 
CA Home LaboratoryTrain- 
ing Course. 
See for yourself how you too 
can tune-in on success by 


studying Radio in your spare 
time. 





a 4 


Study Radio 


by takicg RadioStudy Course 
atany of these RCA Institutes 
resident schools (classroom 
instructions). .. RCA ex- 
perts instruct you in every 
phase of radio ... The man 
who trains TODAY will hold 
down the big-money job of 
the future. 

RCA Institute resident 
schools that give classroom 
instructions are located in 
the following cities: 

New York 
75 Varick Street 
Boston, Mass. 

899 Boylston Street 
Philadelphia, Pa. 
1211 Chestnut Street 
Baltimore, Md. 

1215 N. Charles Street 

Newark, N. J. 
560 Broad Street 
Chicago, Ill. 
222 North 
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Drive 
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Radio Inspectors 
$2000 to $4500 
a Year 


Radio Broadcast 
Mechanics 
$1200 to $4800 
a Year 


Radio 
Operators 
$90 to $200 
a Month 
(Board Free) 





















get it complete. Success in Radio de- 
pends upon training and that’s the 
training you get with RCA Institutes. 
That’s why every graduate of RCA 
Institutes who desired a position has 
been able to get one... usually in 
from three to ten days after gradu- 
ation. That’s why trained graduates 
are always in demand! 


Send for 
FREE BOOK 


.-.Or step in at any of our resident 
schools and see for yourself how you 
too can quickly place yourself upon the 
road to success in Radio... how you can 
speed up your earning capacity... 
earn more money than you have ever 
earned before. Come in and get our 
FREE BOOK or send for it by mail. 
Everything you want to know about 
Radio. 40 fascinating pages packed 
with pictures and descriptions of the 
many opportunities in this fastest 
growing industry of today. 

Send for Free Book Today! 








RCA 
INSTITUTES 


INC. 


A Division of Radio Corporation of America 








RCA INSTITUTES, Inc. 

Dept. SRA-11, 75 Varick Street, New York 
Gentlemen: Please send me your FREE 40-page book 
which illustrates the opportunities in Radio and de- 
scribes your home laboratory methods of instruction. 


ee 


Address 


Occupation............. 
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What's NEW 
in RADIO? 


————— 





\ 


How would you like to be posted on the new things and new 
developments in radio, just as soon as they come out? How would you like to receive mail from the country’s leading 
radio manufacturers, wholesale radio mail order houses and publishers in the radio industry? How would you like to 
have access to the most complete radio data files ever compiled, containing all the important facts in every phase of radio 
progress? How would you like to receive regularly, catalogs, folders, circulars, price lists, bulletins, samples galore, etc., 
keeping you in close touch with the happenings in the radio industry for an entire year? This is only part of our com- 
plete service to you. 


Would you like to locate a manufacturer of a certain No live radio dealer, fan, amateur, experimenter or pro- 
product? Would you like to know the name of a jobber fessional can afford to be without our comprehnsive 
near you handling some particular item you may be inter- service. 


ested in? Let us solve these questions for you. ; 
Our business is the nerve 
center of the radio industry, 


This Handy Practical Portfolio reaching out everywhere, col- Il 
lecting data from every avail- ] 
! able source, maintaining the a $ 





. most complete service of its 
kind in the world. 


You will realize that the 
amount we spend for postage 
alone does not cover the 
charge for our service. The 
$1 subscription fee barely pays 
the necessary expenses entailed in mailing. 


A subscription to our service will actually save you many 
times the small cost of $1.00. 


If there is any additional information you may require 
before subscribing, write for further details. 


| NATIONAL RADK@yTRADE DIRECTOINY 


se 


CPaldresoing Srinting & Multigngphing 
every, subscriber to our service receves,one of these 10 vy 303 FOURTH AVENUE 3 
ou aaee Oe valuable data we send you. : NEw York, N. Y. ol 


>: rrr tT TT TTT TT TttTttttftfftffefffhfEeEeEeTeeeerereeleeeLeL EL ELeLLieisstestsisisteeeee 
Just Pin ff 


Dollar 
Bill to this 
form, fill 
in and 
Marl at 
once! 












NATIONAL RADIO TRADE DIRECTORY, 
303 Fourth Avenue, New York. 


Gentlemen: 


Enclosed please find $1.00 for one year’s subscription to your “Big Mail” and “Radio” Information Service. It is under 
stood that you are to put my name on your stencil list to receive mailings, including catalogs, bulletins, price lists, samples 
etc. Tam also to receive free a 10 by 15 inch accordeon portfolio. 
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The Radio Craftsman’s Own Page 


A SIX-COIL SWITCH 
Editor, Rapio-Crarr: 

I have made a coil-switching arrangement 
for my short-wave set which may be of in- 
terest to other Rapro-Crarr readers. It is 
possible to add another ring to those shown, 
if an aerial winding is to be used. 

The set is very compact; the panel is only 
7 x 10, and the baseboard 91, x 94. It was 
built originally as an adapter. I intend to 
rebuild it and put the coil-switch knob in the 
center of the panel. With a set like the 
Pilot “Super-Wasp,” two switches of this 
kind could be used, one for each stage; and 
operated with a single dial. 

I have found too that, by connecting a 
wire to my short-wave set’s plate post, while 
I am using the phones, and the other end 
of the wire to the corresponding “P” post 
of the first audio transformer in my set, I 
get loud-speaker volume, even though the 
connecting wire runs through several rooms. 
The broadcast set is a 6-tube Fada neutro- 
dyne. The same result is obtained by using 
a winding of an A.F. transformer, or any 
choke, in place of the phones. 

The switchblock of my combination is 
made of a piece of fiber, with holes drilled 
into it. In this there are four spring con- 
tacts, each made of two pieces of brass 
rod, which are forced apart by springs, and 


r 





tory, is to have a high-voltage wire from 
the “B” battery touch some part of the 
circuit where it does not belong, and burn 
out one or more tubes. 

It has often been suggested that a re- 
sistance unit be inserted in each “B” bat- 
tery lead, to limit the current which could 
flow in case of a short-circuit; but until 
recently no resistance units suitable for the 
purpose have been available. 

Fixed resistors are unsuitable; because a 
value of several hundred ohms is necessary 
to limit the flow of current, and this is 
high enough to interfere with normal op- 
eration. What is needed is a ballast re- 
sistor with a very low value when cold, and 
a comparatively high one when hot. 

This property is found in the filaments 
of new Mazda lamps, now available at the 
low price of 20 cents each. The 115-volt, 
25-watt lamp has a cold resistance of but 
42 ohms; but when it is connected across 
45 volts, the value rises to 360 ohms, and 
will thus limit current flow to 125 milliam- 
peres, a safe value for the filament of a 
22 tube. 

If it is desired to protect ’99s or other 
tubes of 60-milliampere filament rating, 15- 
watt Mazdas should be used. have 
a resistance as low as 75 ohms when cold, 
rising to 638 ohms when heated. This will 
limit the current flow to 70 milliamperes, 


These 
































multiple 


Mr. Kuhny’s short-wave set is shown 
above, with its fixed coils at the upper 
right. 


coils; 


connected electrically by short flexible wires. 


These spring contacts connect four metal 
rings with switchpoints, formed by flat- 


headed screws, countersunk into the bakelite 
plate. 
Joun Kununy, 
758 College Avenue, 
Winnipeg, Manitoba, 





PROTECTION FROM “B” VOLTAGE 
Editor, Rapvio-Crarr: 

One of the most annoying accidents that 
can happen in a service workshop or labora- 
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Fig. 2 
These batteries are fused with small Mazda 
lamps. 


Instead of rotating the 
switch is 
four contact points on cach side; the 
and the 


coil assembly, 


used. The 


in this set a rotating 

switchblock at the left has 

large plate mounts the 

switchpoints on the smaller connect with four 
concentric metal rings. 


not too far above normal for these tubes. 

I have not found a case where the added 
resistance was objectionable or even notice- 
able; but, if it should be, the simple remedy 
is to by-pass the audio-frequency current 
around the “B” battery supply by the use 
of one or two 2-mf. condensers. 

Frepertck E. Warp, 
Box 25, Cataumet, Mass. 

(The by-passing of the “B” battery and 
its ballast-resistor lamps may well be done 
in the manner diagrammed (Fig. 2) so that 
each plate circuit—detector, amplifiers, and 
power tube—will have its own shunt to “B” 
minus, as in a_ well-made socket-power 
unit.—Editor.) 

MAKING SELENIUM LIGHT- 
SENSITIVE CELLS 
Editor, Rapio-Crart: 

Although the selenium cell has found little 
application at audible frequencies (such as 
are encountered in sound-picture operation) 
hecause of the “lag” of selenium at these 
frequencies, nevertheless this substance is 
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The answers to your questions 
on building, test- 
ing and repairing 
radio sets 


-_--— 
— 


PRACTICAL PRACTICAL RADIO 
nr RADIO. teceIVINe 
MOYER — REPAIRING Mover 
NOSTREL MOYER WOSTREL 
WOSTREL 
The three volumes of this Library cover the entire 
field of building, repairing and “trouble-shooting 


on modern radio 


receivers. The Library is up-to 
the-minute 


in every respect and is based on the very 





latest developments in the design an d manufacture 
of equipment. The rapidly-growing interest in 
short-wave reception is thoroug hly ce vened in a com- 
plete section which deals with the construction of 


this type of apparatus, 


Radio 
Construction 
Library 


By JAMES A. MOYER and 
JOHN F. WOSTREL 


University Extension, Massachusetts Department 
of Education 


Faculty, 


Three Volumes — 993 Pages, 6x9 
561 Illustrations 


VOLUME |: presents the fundamental 
radio so clearly and simply that 
training will be able to read, understand and apply 
them. In one chapter alone, it gives actual working 
drawings and lists of materials for the construction 
of eight typical sets. 


VOLUME II: fully 


principles of 
anyone of average 


discusses all of the 


elementary 


principles of radio construction and repair. An ex- 
planation of the necessary steps for “trouble- 
shooting,” repairing, servicing and constructing radio 


sets successfully. 


VOLUME III: covers the essential principles under- 
lying the operation of vacuum tube in as non- 
technical a manner as is consistent with accuracy. 
It discusses the construction, action, reactivation, 


testing and use of vacuum tubes; and an interesting 
section is devoted to remote control of industrial 
processes; and precision measurements 


EXAMINE these books for 10 days FREE 


This Library is not only a thorough home-study 
course, but a handy means of reference for the more 
experienced radio experimenter, repair man, and radio 


shop-owner. To these 
desire to advance 
of a 10 days’ Free 


men, as well as to those who 
in the radio profession, this offer 
Examination is made. 


Simply clip, fill in, and mail this coupon 





Sees Mc GRAW-HILL 
FREE EXAMINATION COUPON 


po----—— 


McGRAW-HILL BOOK COMPANY, INC., | 
370 Seventh Avenue, New York. 

Gentlemen Send me the new nan CONSTRU Cc = 
TION LIBRARY, all charges prep | 
Free Examination If satisfactor 1 will ser $1 50 
in 10 days, and $2.00 a month until $7 een | 
paid If not wanted I will return “Shel . your 
expense | 
Home Address a 


City and State 


Name of Company RC. 11-30 


ce ee ee ee ee ee ee ee ee ee 
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For SERVICE MEN 


TONE TEST 
DEMONSTRATION RECORD 


MY ENABLES YOU to SERVICE 
SETS in SIX MINUTES ... . 
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ERVICE MEN—HERE IS A PRACTICAL TIME Be, 
AND MONEY SAVER FOR YOU. With the ops 
new TONE TEST DEMONSTRATION RECORD you can instantly tg 
detect faults in cabinet construction and rattles in metal parts of a “Seales © 
chassis. When this demonstration record is played the low rumbling os erate. 
notes will show up defects in cabinets. Loose parts start into vibration. Aref ee s*, 
When the high shrill notes are played you can instantly detect loose ° 8 2,°ee ?s 
parts in the chassis. The frequency range of this TONE TEST DEM- “ are ete eee *. 
ONSTRATION RECORD enables you to make a RAPID and COM- 2? dere a ett 
PLETE service job of any radio receiver. ALL IN SIX MINUTES ee ee 
—and you assure yourself that the set is in PERFECT condition before ’ or °°. 
it goes on the service floor. Defective tubes can be found when you play = fee 0 “e ¢ 
this record. It’s a real help to any service man. Ask those who are Suse oe ee 
using this record. eee 8 we oO, 
oe ges ° oy ee, 
f° a°* - o® %,, | 
Recorded and produced for the publishers of "RADIO" 27°8., tact ce wy 
and sold to you on a money-back guarantee. 4 gg ee%e ee eT ding 
a aa © © 6” 6 «66 *% 4? 
eee e*e es ee 
Only $4 .00 SPECIAL INTRODUCTORY OFFER Serate © 0%, * oe, 
ape Buy a standard package of 6 of these records and ite oF A . _— = 
















give one to each of your salesmen. SIX RECORDS 
FOR $5.00, postpaid. 


—Shipments made 
on same day your 
order reaches 
Weee 







Pacific Building, 
San Francisco, California. 







Send on cennnenne Demonstration Records 
to me immediately upon receipt of this order. 







I enclose $... socsenwnenenenveeet Full payment. 
(Prices: $1.00 each, or $5.00 for six) 
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[] CHECK HERE IF C. O. D. SHIPMENT IS WANTED 
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Street and Number... 
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State 
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FLASH LIGHT-BULB BASE 








SELENIUM CELL 


Vl} 7 4} —— 


Fig. 1 

Two handy methods of mounting a selenium 
ecll, at A and B; the latter uses a flashlight- 

bulb base C. The standard circuit is given 

at D. 

a favorite with the experimenter on photo- 
electricity; because selenium cells are ca- 
pable of generating enough current to op- 
erate a sensitive relay directly, without the 
intervention of a stage or two of amplifica- 
tion, as when a gas tube is used. The 
beam from a flashlight at a considerable 
distance is sufficient illumination to operate 
the circuit, in most cases. 

The writer has made four of these cells 
since January; only two of which were sat- 
isfactory, because of lack of experience. 

Selenium, obtainable from any large 
chemical supply house, is placed in a pyrex 
test tube and heated in an electric furnace 
or over a Bunsen flame to a little above its 
melting point; which is 217°C. or 422°F 

This process should be carried out under 
a hood or in the open air; as the fumes of 
the selenium are poisonous, care should be 
taken not to inhale them. 

After the selenium is heated it should be 
allowed to cool slowly; and, as the tempera- 
ture decreases, it becomes more plastic. 
Now, by turning the tube nearly upside 
down, the selenium may be poured in long 
cylindrical threads onto a piece of glass or 
mica that has been slightly warmed to the 
same temperature. 

The diameter of these threads depends 
upon the temperature; those most suitable, 
when made into cell form, have a length of 
about 34-inch and a diameter of about 1/25- 
inch. 

Annealing is the next step. This makes 
the selenium light-sensitive. 

The selenium threads having been placed 
on a sheet of glass or mica, this sheet is next 
placed on a copper heat-diffusing plate. An 
open flame or electric heater heats this 
plate, on which is placed a thermometer. 
The temperature is now gradually brought 
up to about 130 deg. Centigrade (266 deg. 
F.); when the selenium changes from a 
shiny black mass to a dull gray, crystalline, 
light-sensitive substance. 

Now, slowly raise the temperature toward 
the melting point, until the threads are en- 
tirely crystallized. 

When the first signs of melting are ob- 
served (that is, the crystalline structure 
shows signs of disappearing, as observed 
through a magnifying glass), two platinum 
or nickel wires, which have been previously 
prepared, are stuck each about 1-in. into 
one of the threads; and the temperature is 
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immediately lowered about seven degrees. 
Keep the mass at this heat for about 30 
minutes. Then gradually lower the tem- 
perature to about 180 degrees Centigrade 
(357 deg. F.); and hold at this temperature 
for several hours; finally lowering to room 
temperature. 

Burnt-out filament ballasts or grid leaks 
furnish good tubes for mounting the sele- 
nium filament. The tubes are to be capped, 
and the leads on the filaments soldered to 
these caps (through which the leads should 
protrude). This is shown in Fig. 1 at A. 

Another protective mounting includes a 
perfume bottle (as shown at B), in the neck 
of which is mounted the base of a flash- 
light bulb (C) to which the leads of the 
selenium filament have been soldered; seal- 
ing wax will be quite satisfactory as the seal. 

The completed cell usually has a resistance 
of about 1/,-meg. When it is connected as 
shown at D (Fig. 1), a slight current will 
be indicated (the “dark current”) if the 
cell is shielded from light; a greatly in- 
creased reading is obtained when the cell 
is exposed to light. The resistor R is a 
meter safety shunt. 

Bernarp T. Rina. 
East Long Branch, N. Y. 





Voltage Distribution 


(Continued from page 264) 


does not equal the result calculated by, 
Ohm’s law, check for a bleeder resistance, 
connected between the common junction of 
the cathodes and their resistor and some 
part of the plate or screen-grid circuits. 

Whereas it was customary, in days past, 
to operate all radio-frequency amplifying 
tubes at like values of plate voltage, such 
design is not general today. Two tubes in 
a four-tube system may be operated at one 
plate voltage, and the other two tubes at 
a higher voltage. 

After all‘is said and done, such arrange- 
ments do not introduce new electrical laws; 
all are governed by laws developed years 
ago. The marked difference between the 
old and the new is nothing more than the 
use of a greater number of resistors and 
closer linking of circuits. 

Such unconventional forms of voltage dis- 
tribution mean much when testing receivers. 
An open plate circuit in a conventional sys- 
tem would interfere with the grid bias. In- 
many systems used today, wherein a bleeder 
resistance, connected between the “low” end 
of the plate winding and the junction be- 
tween the grid-bias resistor and the cathode, 
supplies current to the grid-bias resistor, a 
bias will be evident without a plate-current 
indication upon that meter. 

Times are changing and systems are 
altered. Take nothing for granted, and 
visualize new methods of connection. 





The Flying Service Man 


(Continued from page 267) 


when I did work overtime, I had actually 
accomplished less work at the end of the 
week.) 

8:30 a.m. I reported at the shop, turned 
in the previous day’s reports, and received 
orders for the day. I drew supplies from 
the stock room, and arranged the calls in 
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New Developments! 

















Complete Instructions and 
Data on All Recent Radio In- 
ventions Now Yours for 
Ready Reference in This One 
Big Guide Book of Radio 


BYRD’S ANTARCTIC RADIO EQUIPMENT— 
Receivers, transmitters and latest navigation aids 
used on this epochal flight fully described. 


TELEVISION—Mr. C. F. 
vision and radio movies, gives you in his own 
words complete directions for building practical 
television equipment. 


INTERFERENCE ELIMINATION — New methods 


Jenkins, father of tele- 


systematically outlined by F. Fleming, radio 
engineer. 
RADIO AUTO-ALARM—Description of new de- 


vice for ships which 


keeps the 
operator is off duty. 


SOS watch while 


SHORT-WAVE APPARATUS — Commercial and 


amateur, described and illustrate 

NEW BROADCASTING EQUIPMENT—Temper- 
ature-controlled Piezo crystal oscillator; 100 per 
cent. modulation panel and other new 


apparatus 


—and these are only a few of the 
added to the most complete 
published— 


THE RADIO 
MANUAL 


A Handbook for Students, 
Amateurs, Operators and 
Inspectors 


NEW g6ubjects 
radio handbook ever 


Here’s the answer 
to every question 
about the prin- 
ciples, operation, 
and = maintenance 
of apparatus for 
radio trans mit- 
ting and ‘receiv 
ing Important 
new 
have 
to bring it right 
up to the minute. 
Many new photo 
graphs and dia- 
grams have been 
included It is 
now more than 
ever the one com- 
plete handbook 
covering the en- 
tire radio field. 


A Complete 
Course in Radio 
Operation in ONE 
VOLUME 


° 
Prepares for Government License 
20 big chapters cover: Elementary Electricity and 
Magnetism; Motors and Generators; Storage Bat- 
teries and Charging Circuits; The ‘Vac uum Tube; 
Circuits Empleyed in Vacuum Tube Trans mitters; 
Modulating ame and 100 Per Cent. Modula- 
tion ; Wave-Meters; _Piezo-Electric Osc illators; 
Wave Traps; Marine Vacuum Tube Transmitters; 
Radio Broadcasting Equipment; Arc Trans mitters; 
Spark Transmitters: Commercial Radio Receivers; 
Marconi Auto-Alarm; Radio Beacons and Direc- 
tion Finders; Aircraft Radio Equipment ; 
ieee and ont Movies; Eliminating Radio 

nterference Laws and Regu 8; 
dling and ‘Abstracting Traff! —— 


Prepared by Official Examining Officer 
The author, G. E. Sterling, is pestle Inspecto 
and Examining Officer, Radio Division, U: 8. 
Dept. of Commerce. The book has been edited in 
detail by Robert 8S. Kruse, for five years Tech- 
Editor of Q 8S T, the Magazine of the 
American Radio Relay League, now Radio Con- 
sultant. Many other experts assisted them. 


= Examine it FREE! 

@ latest edition of ‘The Radio Manual” is now 
ready. Nearly 800 pages; 369 illustrations. Bound 
in flexible Fabrikoid The coupon brings the 
volume for free examination. Within 10 days you 
may return the volume or send the price of $6.00. 


MAIL THIS COUPON 


Practical 











— 




















SSS SS Se Se Se Se, 
D. Van Restrand Co., Ine. 
250 Fourth Ave., New York. 

Send me the Revised Edition of THE RADIO 
MANUAL for examination Within ten days 
after receipt I will either return the vgeme or 
send you $6.00, the price in full. (B.C. 11-30) 
NGMO ..cccccccccccsccccsesccccces Seeeeeeesevees 
Street and NoO..csccsccescceccees e 
City and State........sccccces cee 
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a UTILITY CONDENSERS 


Tobe Replacement Utility Condensers are designed especially for power pack 
repair work. They are protected frem moisture by a new wax coating process recently 
developed to meet the requirements of condensers for this type of work. 

The terminal arrangement is especially desirable for replacement work. These 
Utility Condensers are furnished with a looped tin wire connected to both condenser 
terminals, which may be cut to the desired length when the condenser is used. 

These condensers are furnished in various capacities and working voltages, 
making it possible to rebuild and repair any condenser or condenser block. Their 
compactness makes it very easy for a serviceman to fit them into the space formerly 
provided for the condenser block. 
Each condenser carries a label giving its capacity and working voltage, and is packed and sealed in indi- 
vidual moisture-proof container. They are without exception the most universal line of condensers yet 
designed and will stand up for a long period of use. 

















Working Working 
Type Voltage List Type Voltage List 
No. Capacity D.C. Size Price No. Capacity D.C. Size Price 
331 1 mfd. 300v. 134x134x% $0.75 662 (new) 2 mfd. 600v. 254x25@x1% = $2.85 
332 2 mfd. 300 v. 134x134x% 1.45 881 (new) 1 mfd. 800v. 25¢x25%x1 1.70 
441 1 mfd. 400 v. 134x134x1\ 1.10 882 (new) 2 mfd. 800v. 254x254x2 3.35 
442 2 mfd. 400 v. 25¢@x254x% 2.15 1101 Imfd. 1000v. 25¢x254x1% 1.75 
661 1 mfd. 600v. 254x254xH4 1.45 1331 imfd. 1300v. 414x3x1% 2.25 


a> PIG-TAIL RESISTORS 


Fused-Metallic 
Individually bridge-calibrated. 
‘Tungsten-nickel-cadmium-coated. 
Unchanging with age. 

Values ENGINEERED, not sorted. 


Pigtails. TOBE 2-WATT RESISTOR 


Fits standard mountings. 2 ; ks 

Heavy internal fused-metallic contact. 200 ohms to 50,000 SN cchcccrtskdnasininsiencnatcciioseamaanmmait $0.75 
Unexcelled for  Loftin-White  direct-coupled 100,000, 250,000, 500,000 ohms, 1 to 10 Megs., each............ 
circuits. 

For meter-multiplier work an exceptionally ac- TOBE A WATT, FITS ALL 


curate resistor, calibrated to within one-half 
of one per cent. will be furnished at three times STANDARD MOUNTS 
the regular list price. we ef eee $1.10 


The official interfer- re ee oe eI nO AES Pe aOR 
ence hand-book con- 100,000 ohms 
tains circuit diagrams, 
photographs, hints on 
how to correct radio 


interference, list of TOBE 10-WATT RESISTOR 


cities and towns now 











14, % and 1 Meg. (Long Type)........ 








having Interference eg | aaa $1.25 
Ordinances, and I III cascscectentauaansnsituteinimspincanicaamcsionsiniviictsnapcabtinseneabele sess 1.25 
M odel Interference I ee aire a 1.10 
lh a i of IT NN oneness cele chsliigeitinaioweaadistenabberen 

hile orma- ; 
sy — ie, NIE A, SIN cist ren cactceietaninenaietibainsaicandecmtaseues 1.00 
Sent Prepaid for The %4, % and 1 megohm 10-Watt TOBE Resistors 
Twenty-five Cents, list for $1.00 

Coin, Stamps, Money r , ‘ . og 

Order or Check. Non-Inductive—Short Path—Non-Capacitive 


TOBE DEUTSCHMANN CORPORATION 


Filterette Division CANTON, MASSACHUSETTS 


PIONEER AND LEADER IN ELIMINATING RADIO INTERFERENCE 
OF EVERY DESCRIPTION 
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proper order to comply with appointments, 
reduce mileage and save time. 

9:00 am. Atwater Kent “Model 40”; com- 
plaint, “Local only and that very faint and 
spread over the dial.” Diagnosed case en 
route as an open detector filament circuit 
or burnt-out detector tube. Visual inspec- 
tion showed tube not lighted; new tube did 
so. Gave complete circuit and the tube test, 
and found everything O.K. 

9:20 am. Victor Combination “RE-45”; 
complaint, “Set won't work.” Diagnosed 
en route as any possible cause. Visual in- 
spection revealed pilot lamp burnt out. Ran 
complete circuit and tube test; everything 
O.K. Why, oh, why, do so many people 
think that because the dial lamp won't light 
the set is dead? It's a convenience, not a 
necessity. 

9:30 a.m. Majestic “72”; 
plays for a while, then stops.” Diagnosed 
as tube or resistor trouble. Visual inspec- 
tion, while running tests on circuit and tubes 
which proved O.K., and waiting for trouble 
to develop, showed the detector tube sud- 
denly cooled. Meter across filament read 
high, therefore trouble not in circuit to tube. 
Replaced with new tube; now O.K. 

9:45 am. Atwater Kent “Model 40:2” 
complaint, “Noisy.” Diagnosed as almost 
anything. Visual inspection revealed no 
aerial; ground wire attached to ground post, 
thereby utilizing capacity of power trans- 
former to 110-volt line for a pick-up. 

(This showed poor salesmanship; always 
recommend that the customer use an an- 
tenna—it boosts the salesman’s commission, 
gives better results and thus helps the sale.) 

I explained the necessity for an aerial; 
this light-line gets all the static and power 
noises, and only part of the signal. The 
circuit and tubes tested O.K. 

10:00 a.m. Another A. K. “Model 40:” 
same complaint; same conditions. 

10:20 a.m. Atwater Kent “Model 65-C”: 
complaint, “Noisy.” Visual inspection showed 
nothing wrong. Ran complete circuit and 
tube test, all O.K. <A slight blow on cabinet 
revealed microphonism in circuit or tube; 
tapping each tube localized trouble in °45. 
Switching the push-pull tubes showed that 
the trouble was in the same tube; removing 
it from the socket, and striking it a hard 
blow with the hand, restored the elements 
to their proper relative places. Another 
satisfied customer; because he did not want 
to pay for a new tube. 

10:35 a.m. Majestic “Model 92”; com- 
plaint, “Set dead.” Not diagnosed. Visual 
inspection showed burnt-out °80 tube. Re- 
placed it and ran complete test. All O.K. 

10:45 am. Atwater Kent “Model 40”: 
complaint, “Set dead.” Not diagnosed. Vis- 
ual inspection showed a °26 in the ’71A 
socket. Found a ’71A burnt-out. Replaced 
tubes and ran test. Explained to customer 
that burnt-out tubes must be replaced with 
similar types. 

10:55 a.m. Majestic “72”: complaint, “Send 
Service Man.” Diagnosed as “no trouble.” 
Customer out; left note stating I would eall 
next day. (Next day, customer wanted op- 
erating instructions; gave them and ran 
test, finding everything O.K.) 

11:10 am. Rogers “Model 200A”: 
plaint “Wants complete test.” 
as another social call. Visual inspection 
showed loose pilot lamp; complete test 
showed everything O.K. 


complaint, “Set 


com- 
Diagnosed 
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11:25 a.m. 
Diagnosed 


Radiola “33”: complaint noisy. 
as defective tube, or no aerial 
as above. Visual inspection and complete 
test showed everything O.K. Inspected 
aerial; it was 200 feet long, and parallel to 
car-line feeders. Shifted it to right angles 
with the line, and shortened it to 90 feet, 
including lead-in. Noise reduced 800%. 

11:40 am. Atwater Kent “Model 40”: 
complaint, “Improperly installed.” (Cus- 
tomer had installed set himself.) Ground 
wire properly attached to set, but just 
wrapped around radiator leg, insulation and 
all; no aerial. Installed ground clamp, 
tacked up ground wire; supplied light- 
socket aerial plug and advised aerial. Set 
tested O.K. 

12:00 a.m. Dinner—very important call. 

1:30 p.m. Atwater Kent “Model 36”: 
complaint, “Burnt smell.” Diagnosed as 
short circuit. Visual inspection showed 
plates of ’80 red-hot. Brought set in for 
repair to filter condensers. 

1:45 p.m. Wrong address. Phoned shop 
and verified address as received from cus- 
tomer. 


2:00 p.m. Majestic “71”: complaint, 
“Burnt-out pilot lamp.” Diagnosed as 
burnt-out or loose. Visual inspection— 
burnt-out. Replaced it and ran test; all 
O.K. 

2:15 p.m. Majestic “92”: Complaint not 
specified. Customer declared they didn't 


call for service. 
worried about sale. 
2:35 p.m. Rogers “490”: complaint, “Set 
won’t work.” Not diagnosed. Visual in- 
spection showed Amperites in 110-volt cir- 
cuit red-hot; on removing the Raytheon tube, 
they became normal. Test showed shorted 
filter condenser; took power pack to shop 
for repair. 
2:50 p.m. 


Diagnosed as salesman 


Atwater Kent “Model 40”: 
complaint, “Improperly installed.” (Cus- 
tomer had made his own installation; no 
aerial, no ground.) Installed ground wire, 
supplied light-socket antenna plug, and ad- 
vised aerial. Ran complete test and _ re- 
placed one weak °26. 


3:30 p.m. Atwater Kent “Model 36”: 


complaint, “Set dead—tube won't light.” 
Diagnosed as open 110-volt circuit; visual 


inspection showed all tubes but °80 lighted. 
Replaced this; ran complete test, and found 
shorted lightning arrester. Installed a new 
one; now all O.K. 

3:55 p.m. Victor Combination “RE-45”: 
complaint, “It sounds awful.” Diagnosed 
as tube trouble or open bias resistor. Visual 
inspection—all O.iK. Aural inspection (lis- 
tening) suggested broken diaphragm. Re- 
placed diaphragm with new one. Tested 
pickup by tapping needle both ways; re- 
sponse one way but not the other—central- 
ized armature. Cautioned customer against 
forcing pickup against turntable. Set still 


sounded weak: complete test showed, for 
the first time in my experience, that one 
side of the ’80 had very low emission. This 


was not due to low A.C. voltage from one 
side of the secondary, nor to an unbalanced 
secondary. A new ’80 was installed, and all 
was O.K. 

4:45 p.m. Victor Radio “R-32”: com- 
plaint, “Pilot lamp burnt out.” Visual in- 
spection showed lamp loose in socket; ran 
complete test. All O.K. 

4:55 p.m. Victor Combination “RE-45”: 


complaint, “Bad hum, and phonograph 
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A NEW 
SUPER-HET 
BY LAFAYETTE 








It’s here at Wholesale! The 1 Lafa 
Super-Heterodyne Super-selectivity and 
then some. Intermediate-frequency a 1 

tion that puts a new thrill in radi r I 
tion The sharpest radio frequc y cirevit 
ever produced. A custom built Super that 
is breath-taking in its newne The new 
A.C operated Lafayette Super (R.CLA 
licensed) is a nine-circuit, sereen-grid re- 
ceiver Amazing low price Wri e for 
particulars. 

LAFAYETTE WIDE WORLD 


SHORT WAVE RECEIVER 
Enjoy the thrill of perfect short wa 


ception with the new LAI y 
RECEIVER A 


WORLD SHORT WAVE 

operated Push-pull amplification Double 
Screen Grid. Operates on a wave length of 
9 to 550 meters. Pulls in statior all over 
the world—Java, Australia, Holland, Eng- 


Priced sensationally low. 


land, etc 











RUSH THIS 


A \ at once! 


——_— <— <— = 
WHOLESALE RADIO 
SERVICE COMPANY, 
38 Vesey Street, 

Dept. L-17, New York. 





Send me a copy of your 


/ I 
1931 radio catalog ABSO- 
LUTELY FREE 1 am 


particularly interested in j 








RADIO New -, afayette Super- 
CATALOG! ie tennis 

New ( n afayette Wide 
1931 World "she wrt Wave Receiver 
Whole- i] 
sale WROMO. 2. cc cccccccccccccccscces 
Kadio 

Catalog. J Adaress.......... , 
Coupon 
bring ’] TOWN. ...ccsccccccece State....+ 1 
yours = —_ —- —_ —_ —_ —_——- 
free, 

. 

















If your subscription to RADIO-CRAFT ex- 
pires with this issue, or even the next, read 
the announcement on page 308 NOW. 





RADIO BARGAIN 
CATALOG 















Send now for this 
new free radio catalog 
which saves you many dollars on ~ 

radio outfits, kits. parts, tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in- 
stantly what time it is in any part of the world! 
Given free if your fopeect i catalog reaches us 


By 


a 
y 












202 JACKSON ST.. CHICAGO. 


Genuine PILOT Products 
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Service Man’s HANDYBOOK 
WITH ADDENDA DATA SHEETS 


amount of the most important data 
: of every kind — several hundred 
illustrations, wiring diagrams, charts, on 
every conceivable subject pertaining to 
radio sets, tubes, etc. The book is live 
meat” from start to finish, and contains 
only practical information on which every 
radio man can cash in immediately. 


"Teme new book contains a tremendous 


Just to give you a few subjects contained 
in the book, we mention the following: 


$2.00 PER COPY 


RADIO! 


A GERVICE MAN®. | 
HANDYBOOF 


oAWITH: 


740)0)2 


GERNSBACK PUBLICATIONS, INC., 
96-98 Park Place, New York City, N. 


Gentlemen: 


Y. 


As per your special offer, I enclose herewith remittance of $2.00 (Canada and 
foreign $2.25) which pays the entire amount on your new ‘book entitled RADIO 
SERVICE MAN’S HANDYBOOK with Addenda Data Sheets, in loose-leaf form, 


as described in RADIO-CRAFT. 


 PrrrrrrrrT TTT Trey Tr TT Tr rere 


City and State .......--eeeeee 





NDA:DATA, SHEETS 


Prescriptions of a radio doctor 

Modernizing old receivers 

Servicing obsolete sets 

Operating notes for Service Men 

Service Men’s data 

Servicing automobile radio installations 

Curing man-made static 

Causes and cure of radio interference 

Notes on repairing “B” power units 

Constructional data on laboratory equip- 
ment 


A portable radio testing laboratory 

Servicing with the set analyzer 

What and how the Service Man should sell 

Helping the Service Man to make money 

How to become a Service Man 

Servicing broadcast receivers 

All about vacuum tubes, and vacuum-tube 
data 

Special radio Service Man’s data 

Dozens of radio service data sheets 

And hundreds of other similar subjects 


The Foremost Radio Service Authorities Have 


C. W. PALMER 
LEON L. ADELMAN 
SYLVAN HARRIS 


his own data. 


Contributed to This Book 


GEO. C. MILLER 
JULIUS G. ACEVES 
C. W. TECK 
BERTRAM M. FREED PAULL. WELKER 


H. WEILER 

J. E. DEINES 

F. R. BRISTOW 
and many others 


A NEW DEPARTURE 


VERY Service Man, every radio man, every 
radio experimenter and every radio pro- 
fessional makes his own notes, draws his own cir- 
cuits and writes down his own observations and 
For these reasons, the RADIO 
SERVICE MAN’S HANDYBOOK has been 


made in loose-leaf form. There are supplied with 
this book 48 special ledger paper pages, square 








ruled on both sides so that you can take a leaf and 





place it wherever you wish, and write on it your 





book. 


RC-11 


own data. If you wish, you can also cut out data 
from other publications and paste it on the sheet— 
placing it in its proper position in the loose-leaf 


The total number of pages is 200 and the book con- 
tains such a wealth of radio material as you have 
never seen before between two covers. Nothing 
like it has ever been produced. ‘The book is of the 
large size, 9 x 12 inches, and is in the same loose- 
leaf form as the OFFICIAL RADIO SERVICE MANUAL. 
It has a semi-flexible cover with gold stamping. 








MAIL COUPON TODAY 
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sounds bad.” Diagnosed as hum adjust- 
ment wrongly set, or open center-tapped 
resistor, and pickup out of adjustment. Vis- 
ual inspection, all O.K.; aural inspection, 
bad hum. Tried adjustment, which was 
hard over on one side. Pickup O.K. Tone 
control over on bass side. Centralized tone 
control to customer’s satisfaction. Complete 
circuit and tube test all O.K. 

5:20 p.m. Same model: complaint “Phono 
O.K., radio dead.” Diagnosis, burnt-out 
k.F. or detector tube, or defective change- 
over switch. Visual inspection all O.K. Ran 
complete test; circuit and tubes all O.K. 
When customer saw me shift change-over 
switch, he apologized, saying he had for- 
gotten to use it. (Big tip from this cus- 
tomer.) 

5:45 p.m. Atwater Kent “Model 55-C”: 
complaint, “Weak.” Diagnosed as weak 
tubes. Visual inspection, O.K.; complete 
test ditto. Portable broadcaster (oscillator) 
showed weak reception. Resynchronized 
condensers, which were badly out. 

6:00 p.m. Majestic “91”: complaint “Set 
dead above 60 on dial.” Diagnosed as 
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condenser plates touching; visual inspection 
all O.K. Circuit test showed lack of bias 
on R.F. tubes when 60 on dial was reached, 
and also no plate current. Replaced equal- 
izer on condenser shaft, so that resistance 
was 500 ohms at 550 ke., and 2500 at 1500 
ke. Complete circuit and tube test now 
O.K. 
6:30 p.m. Supper—very important call. 


Summary 

Of 25 calls, one customer was out; one 
didn’t call, and one was not to be found at 
the address given. I replaced eight tubes, 
four pilot lamps, and one lightning arrester; 
made two installations, one aerial reloca- 
tion, and adjusted two pickups. Trouble 
located in 13 instances by visual inspection. 
Mileage on service car, 43.3. 

(Several comments on Mr. Clerk’s detailed 
account of his experiences occurred to us 
while reading his article. However, we will 
withhold them, and ask other Service Men 
what service procedure and experiences of 
their own are suggested by this story.— 
Editor.) 


The Business End of Servicing 


(Continued from page 271) 


will call you when they can afford the tubes, 
will call you back. But, if you are tactful 
and persistent, you can sell them the tubes 
while you are right on the job. 





Dear Patron: 


We wish to thank you for having given 
us an opportunity to be of service to you. 
We realize that a successful business can 
only be built on good will, Our interest 
in your Radio does not cease with the mere 
collection of the service charges. It is our 
earnest desire to have each machine serviced 
by us, act as an advertisement of our busi- 
ness. Now that your Radio has been placed 
in good working order, it will be to your 
advantage to keep it in this condition. You 
can easily and inexpensively do this by tak- 
ing advantage of our monthly inspection. 

This inspection service consists of a thor- 
otgh checking of your Radio and all the 
accessories once a month. This procedure 
greatly reduces the repair bills that are in- 
evitable when a Radio is neglected. The 
total yearly cost of this inspection service is 
less than it would cost to replace one part 
in your Radio. It has been our experience 
that most people do not give any attention 
to their Radio until it has actually stopped 
working. Many times during the course of 
our regular inspection we can detect trouble 
and prevent it from doing serious damage 
to your machine. If it were only for the 
sake of having your Radio always in opera- 
tion when needed, it would be worth the 
price asked for this inspection. 


May we offer you this service at the 
amazingly low price of $1.50 per call? This 
will include checking the tubes and re- 
activating any that may be weak, checking 
the aerial installation, speaker, power unit, 
or other accessories, testing the speaker for 
tone, and making any minor adjustments 
that may be necessary. If you wish to take 
advantage of this offer, return the enclosed 
card and we will enter your name on our 
inspection list. 

May we again thank you for your patron- 
age and solicit your continued good will, 
and that of your friends? 

Yours for Radio Satisfaction, 


GRAHAM BROS. 











A “bread-and-butier” letter sent after making 
a first call. 


Mistakes to Avoid 

Of course, it goes without saying that you 
will only ruin your business if you attempt 
to force tubes and accessories on people who 
do not actually need them. But, if a man 
has weak tubes in his machine and is cheat- 
ing himself out of real radio enjoyment, it is 
your duty to him to show him and convince 
him that his radio can be greatly improved. 
This idea does not involve tubes alone, but 
covers any other item that the customer may 
need to make his reception perfect. Some 
owners do not know just what their receivers 
can do; they will go along with only half- 
way results. Show these people just what 
the possibilities are, and you will make a 
success of the business. Their friends will 
notice the difference, and this will bring you 
much greater returns in new business. 

In servicing receivers that have some 
major defect, such as a burnt-out trans- 
former, it is good general practice never 
to spend more than thirty minutes’ time on 
the machine in the customer’s home. They 
have an idea that you must find the trouble 
immediately. The average customer dis- 
likes very much to have his radio torn apart 
in front of him. Take the set to the shop 
where you can work in peace, and do a much 
better job. 

A hard and fast rule, never to be broken, 
is: never, under any circumstances, take the 
customer's tubes with you when you take a 
machine to the shop for repairs. This will 
Save you many an unpleasant scene when you 
have found that there are defective tubes in 
addition to the trouble you have just re- 
paired. If the customer’s tubes have not 
left his home, there can be no question as to 
whether or not they are his tubes. After 
you return a set from the shop you can pro- 
ceed as outlined above, and often make an 
additional tube sale. 

Collect Promptly 

After the job has been completed, a good 
practice to lead up to the question of the 
price and payment for the job, is to have 
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UNIVERSAL 
T qpey NEUTRALIZING and 
ALIGNMENT KIT 


FOR SERVICE MEN 


(Designed by Bertram M. Freed) 

Hundreds of radio Service Men 
have already added the No. 10 
Universal Neutralizing and 
Alignment Kit to their servicing 
equipment. Neutralizing, bal- 
ancing and condenser alignment 
of standard manufactured sets 
are made easier, accurate and 
more quickly. 

Made of highest grade _ in- 
sulating material with nickel- 
plated metal nibs—for long use. 
Easily clipped into the pocket 
as a fountain pen in a single 
unit—smaller tool fits into the 
larger. This kit fits (1) Amrad, 
Bosch, Crosley, Earl, Fada, 
Freed, Freed-Eisemann, Majestic, 
Philco, Sparton, Stromberg-Carl- 
son; (2) Zenith; (3) Bruns- 
wick, Colonial, Fada, Garod, 
Hammarlund, Radiola and Victor; 
(4) Magnetic end for picking 
up and placing small parts. 

Indispensable to Service Men 
and guaranteed for the sets men- 
tioned above. ORDER YOUR 
KIT TODAY. Sent anywhere in 
the U. S. upon receipt of $2.00 





$2.00 


Patent 
Applied money order or cash—postage 
For prepaid. 


SERVICEMENS SUPPLY CO. 
SS DEAN STREET BROOKLYN, WN. V. 


DEALERS AND 
- J ERVICEMEN ~ 








FEDERATED PURCHASER 
22A Hudson Street 
New York, N. Y. 





SPECIALS 


FARADON CONDENSER BLOCK 
Contains 1% Mfd., 1000 Volt and 2 Mfd., 
60 Volt 

Fine for Filter Packs, etc. 
Special $1.75 
MAHOGANY BAKELITE 1%” KNOBS 
75c. per Doz. 7c. each 
BEAVER SNAP SWITCH 
3 Amp., 125 Volt 
$1.50 per Doz.  20c. each 


Send for our 
BARGAIN BULLETIN 
It will save you money!! 


HARRISON RADIO CO. 


189 Franklin St., Dept R, New York City 
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service report cards printed and ask the 
customer to sign the report. On this report 
you can fill in the amount of labor, tubes 
and accessories. (A sample card is repro- 
duced herewith.) You can then turn to your 
customer and say: “Mr. Brown, that will be 
so much.” 

When doing work for people you do not 
know, avoid, if possible, opening charge ac- 
counts; for radio service is one of the hard- 
est things to collect for. There is always the 
possibility of the set’s going bad a few days 
after it has been repaired, for no reason of 
your own fault. It is just one of those things 
that will happen to a radio set. Your cus- 
tomer, however, will invariably expect you 
to repair it again and will usually only pay 
the previous charge. In this way you have 
to do two jobs for the price of one. 

You can keep your charge accounts at a 
minimum if you carry blank checks on all 
the local banks; this will avoid those excuses 
that they would like to pay you but have no 
check blanks. Also carry enough change for 
at least ten dollars; this will avert the pos- 
sibility of your customer saying: “Can you 
change ten dollars?” If you can’t, you have 
hardly any alternative but to say, “You can 
just mail me your check, Mr. Brown.” Those 
checks are usually a long time in arriving at 
their destination. 

A good way to get around the cases where 
they haven’t enough money in the house at 
the time is to say: “Oh! That's all right, 
Mr. Brown; but I have a call on the next 
street tomorrow. T’ll drop in then and you 
can give it to me.” That will usually solve 
this problem. 

Remember “that if customers owe you 
money, they hesitate to call you; especially 
if they are of the type who habitually open 
temporary charge accounts and conveniently 
forget about them. In this way you usually 
lose the repeat business that should be yours. 
Sooner than pay your old bill, they will call 
another man to have the set fixed, and pay 
him, leaving you to wait. Remember, it 
takes just as long to call to see a customer 
to collect a bill as it does to make a service 
call, and it is not nearly as pleasant nor as 
profitable. Two or three calls on a collec- 
tion and you have lost all you made on it 
and, usually, the customer besides. 

Don’t get the impression that charge ac- 
counts are never to be desired. A _ good 
charge-account customer is better than a 
cash customer; for he will continually pat- 
ronize you and, usually, make larger pur- 
chases. But limit your charge customers to 
those you actually know. 

This, of course, applies to the larger towns. 
In small communities the Service Man, if he 
is a native, knows his people, and can use 
his own discretion. But remember that you 
can’t eat, or pay your bills, with accounts 
that are on the books. Learn from your 
friend the garage man who usually displays 
a large sign: “ALL REPAIRS CASH.” 


Honesty Will Pay 


Do not make a habit of “trick” repairs, 
such shorting resistors, disconnecting 
burnt-out condensers, “shooting” trans- 
formers, or any other form of temporary 
repairs. If you must do this in an emer- 
gency, by all means tell the customer about 
it, so that you can return later and complete 
the job in a proper manner. Remember that 
you can lose much if you adopt these meth- 
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ods of working. Your customer is paying 
you for honest-to-goodness work; see that he 
gets it. It is very easy for a customer to 
call another radio man to check up on you; 
and you can lose much prestige by these 
trick repair methods. 

Many repair men give a three months 
guarantee with a radio set after they have 
made some major repairs; such as replace- 
ments of transformers, condenser banks, etc. 
You will find it profitable to offer this guar- 
antee to all your customers. You will seldom 
be called upon to fulfil the guarantee but, 
if you are called upon, be sure to live up 
to your word. Remember that one displeased 
customer can pass the word on to hundreds 
of people. “Bad news travels fast.” 

In recapitulation: give good work; charge 
fair prices; be constantly on your toes for 
new business; don’t hesitate to sell your cus- 
tomer what he needs. Be prompt and court- 
eous and, by all means, keep your word. You 
can’t fail, there is business, go and get it. 


A STUDENT LOOKS AT THE 
SERVICE BUSINESS 
Editor, Rapio-Crarr: 

I enclose a newspaper clipping, and call 
your attention to two of the classified ad- 
vertisements under the heading “Radio and 
Equipment.” They read as follows: 

“50e per call—Expert service. Why pay 
more? Radio Co.” 

“Amos says—Radio service calls 50c. Ex- 
pert repairing. Phone es 

People will naturally see that and, when 
a real Service Man tries to charge about 
$2.00 a call, he gets an earful; because they 
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say they can get the same for 50 cents. 

I am an N. R. IL. student, and want to 
make servicing my full-time work. But how 
the heck can a guy earn a living with 
people like this in the city? I suppose, be- 
cause times are hard in this city, these two 
fellows couldn’t get their regular job; so, 
just because they used to be hams in the 
old spark days, or used to take a radio 
magazine, they have to make life difficult 
for any good Service Man by charging four 
bits a call, just to get something to eat 
for the day. 

I don’t see why they picked on the radio 
service line for their pestering. Can’t any- 
thing be done to make Service Men charge 
a reasonable price? 

I have been a reader of your magazines 
for a long time, and was one of the first to 
subscribe for Rapio-Crarr. I intend to build 
the portable radio testing laboratory de- 
scribed in the January and February issues 
because, believe me, I am going to be well 
informed and equipped before I start to 
service anyone’s set. 

Lovis Minatet, 
2236 Roosevelt Avenue, 
Indianapolis, Ind. 

(There is at least one case, reported in 
an article written for Rapto-Crarr by a suc- 
cessful Service Man, where the policy of 
offering a free preliminary examination of 
the receiver was successful in obtaining 
profitable business; but this does not seem 
to be indicated by an advertisement like 
the “Why pay more?” above. What is the 
experience of Service Men generally with 
competition of the kind indicated?—Editor.) 


Servicing Brunswick Screen-Grid Models 


(Continued from page 272) 


If it is in the former, 0.5-mf. capacity can 
be used to replace it; if in the latter, the 
block can be replaced. This particular sec- 
tion is 1-mf. 

Hum can usually be traced to a poor 
detector; interchange this tube with one of 
the other screen-grid tubes. A low-emission 
rectifier will also cause hum. 

While the writer was with the New York 
distributor of Brunswicks, the majority of 
our calls were not, as expected, due to tube 
trouble but to slipping dials—which we will 
not discuss—and hum with a capital H. 
When the latter is not due to any of the 
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Look to the connecting plug of Fig. 2 when 
volume is weak, but tubes and voltages right. 
Above, condenser-block layout. 








above causes, it can be remedied by con- 
necting a condenser from the ground on 
chassis to the maroon lead going to the 
speaker field-tip jack. One microfarad will 
do the trick, 2-mf. will almost kill it and, 
if 3-mf. capacity is used the most exacting 
customer will be pleased (and tip you 
liberally ?). 

Very weak signals, with excessive voltage 
on screen-grids and all plates except the 
power tubes, indicate a shorted speaker 
field; and no voltages as above, with no 
signal, show an open field winding. See 
that these troubles are not external and 
due possibly to an open or short in the con- 
necting plug shown in Fig. 2. 

Cl is the 0.5-mf. tubular condenser in the 
R.F. end; C2, of the same value is located 
next to the “Ant.” and “Gnd.” posts on the 
R.F. end of the chassis; C3 and C4, the two 
tubular condensers between the second and 
third R.F. tubes and their respective coils, 
are each 0.1-mf. 

C5, C6, C7, C8, C9, C10, Cll, are re- 
spectively 1, 1, 1, 1, 0.275, 1 and 1 micro- 
farad; they constitute the condenser block 
shown in Fig. 3. 





SOUNDS LIKE CROSS-TALK 


HE announcer at Kosice (Czechoslo- 

vakia) holds the record for the number 
of different languages used at the micro- 
phone. He speaks Serbian, Czech, Polish, 
Russian, Rumanian, Magyar, German and 
French !—A mateur Wireless. 
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Makes Any Tube 
Last LONGER and 
Perform BETTE 


By automatically 
keeping voltage 
exactly right for 
each tube, AMPERITE length- 
ens tube life and improves re- 
ception. Never wearsout. Insist 
on AMPERITE. A type for 
every tube—A.C. or D.C. $1.10 
with mounting (in U. S. A.) 
At all dealers. 


PERITE ration 
661 BROADWAY, NEW YORK 


FREE—"Amperite Vest 
Pocket Tube Chari.” 
Write Dept. RC-1 


PERITE 















in a radio 
diagram 
means— 
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CATALOG 


Everyone interested in RADIO should 
have this Catalog. Solid with “Specials” 
from cover to cover. Teeming with val- 
ues...every item a feature. Alllatestsets 
and equipment. Screen Grid, A.C., Hum- 
less, all electric sets ...also battery oper- 
ated sets and direct current sets. Dynamic 
speakers, beautiful consoles, kits and 
parts. Wholesale prices. Astounding sav- 
ings. Get this FREE bargain book today 
. Chicago Salvage Stock Store 
509 S. State St. Dept. 54], Chicago 
























A new radio thrill for you! Listen in DIRECT to Lon- 
don, Paris, Berlin, Buenos Aires and other broadcasting 


stations throughout the world via short wave I 

unique foreign programs from strange land Your ordinary 
receiver cannot tune in these low wave statior WORLD 
WIDE RECEIVER gets 14 to 550 meter stations with sur- 
prising clarity. SEND NO MONEY! Just write your 
name and address on a postcard and ask us to send you 
this wonderful guaranteed short wave set Pay postman 
$6.45 plus a small delivery charge. All orders West of the 


Rockies must be accompanied by $1.00 deposit. 


Foreign 
countries must remit in full Write today! 


CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. L-150, CHICAGO 





No Wind SOMETHING DIFFERENT 


Mystery Cigar Lighter 
maxs $25 A D 

uPTo 929 AY 
Showing this Scientific Marvel to Men. 
New Principle of Ignition What Makes 
It Light? No Flint or Friction All 
Guaranteed Sample with Sale Plan, 256 
Sample Gold, Silver or Chromium Plated 
$1.00 Agents, Write for Proposition 

















NEW 6. CO 
Desk SF-11, New Method Bidg., Bradford, Pa, 
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SHOWING No. ’0! ADAPTER PLUG FLEXI-UNIT 
EXCLUSIVE FEATURES 
(Possessed By No Other Device on the Market) 
Efficient reception of the entire wave band of 15 to 
550 meters with four silk insulated plug-in coils. 


An attractive Aluminum Cast Shield of one-eighth inch 
thickness to insure against body or hand capacity. 


Unit may be used with either A.C. or Battery re- 
ceivers, or as an individual single tube receiver for 
short or long waves. 


Unique antenna connection arrangement insures free- 
dom of oscillation at all frequencies without dead 


spots. 
Serves many purposes Indestructible! Simple to 
operate — and inexpensive. 


WRITE FOR FREE LITERATURE 





George W. Walker 


FLEXI-UNIT 


A Flexible Radio Device of 
Unlimited A pplication 


SHORT WAVE RECEIVER 

SHORT WAVE ADAPTER 
REGULAR BROADCAST TUNER 
R.F. PRE-AMPLIFIER (BOOSTER) 
RADIO “EXPERIMENTAL” UNIT 
OSCILLATOR WAVE TRAP 


Use this unit ahead of your Short 
Wave Tuner as a R.F. Booster 





List Price 
Should your dealer be 
unable to serve you $ -00 
promptly — mail your 
order direct to factory. 








One of America’s Pioneer Radio Manufacturers 


THE WORKRITE RADIO CORP. - 1808 E. 30th St., Cleveland, Ohio 


Including Coils 
No. ’01—Adapter Plug (Battery)..... .--$2.00 
No. ’27—Detector Plug (A.C. Sets) .......... 2.50 
No. ’27—R.F. Adapter Plug (A.C. Set).. 3.00 




















Ten Tools In One zs 





A small but handy article which serves for every pos- 
Invaluable in ° 


sible need of the all-round mechanic. 
any emergency. 


An excellent combination of utilities for the household 
—every necessity featured: hammer, knife-sharpener, 
can-opener, 
Just glance at the illus- 
tration and you will see how really useful this article 
i Indispensable to autoists, 
campers, Boy Scouts, canoeists, picknickers, etc. 


nail-puller, bottle-opener, screw-driver, 


cork-screw and weigh-scale. 


is. Only 10 in. high. 


Price $1.00 Postage Paid. Be the first one in your 
Send coupon 
with your name, address, city and state with one dollar. 


town to own the “Ten Tools in One.” 


Grenpark Company, 

245 Greenwich Street, 

New York, N. Y. 
Enclosed find $1.00 for which please send me 

prepaid your “Ten Tools in One.” 

Name .... 


Address 
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l NOW! 











CLASSIFIED 


ADVERTISEMENTS 








DETECTIVES 





DETECTIVES Earn Big Money. Russtiont eggor. 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
N. Y. 


MISCELLANEOUS 


BURIED TREASURE scientifically, accurately 
located by Radio. Sure money-maker for Radio 
Dealers. Details for Red Stamp. Exchange, Box 
607, El Monte, California. 


PRINTING 











INSTRUCTION 





BE THE LICENSED RADIO DOCTOR of your 
community. Earn $7.00-$10.00 spare time evenings. 

Jrite now for free booklet, “Why the Radio 
Doctor?’’ Radio Doctors, Inc., Dept I, 131 Essex 
Street, Salem, Massachusetts. 





INVENTIONS 





INVENTIONS COMMERCIALIZED, Patented or 
unpatented. Write Adam Fisher Mfg. Co., 54 
Enright, St. Louis, Missouri. 





100 OF EACH, Business letterheads and Envel- 
opes, printed, pl copy $1.50. CRANE, Box 7622 
Kansas City, issouri. 





RADIO 


SERVICE MEN, ATTENTION — Speakers re- 
wound, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia, 


Iowa. 


GET MORE DISTANT STATIONS— New fre- 
quency selector—guaranteed—$1.00 postpaid. Noel, 
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The Radiola “AR-812” 


(Continued from page 273) 

power stage, a “B” power unit, and a 6-volt 
storage battery. The changing of the first 
tube to a ’12A is optional, but the improve- 
ment in volume and quality warrants it. 
The internal circuit of the AR-812 within 
the catacomb is as Data Sheet No. 16, with 
the exception that V6 is a ’20 output tube. 
The external connections to the bakelite 
connecting strip on the catacomb are some 
what different. 

If we are to use a "12A as YI, it is 
better to change the sockets on the catacom) 
so that UX base tubes may be used; they 
are cheaper and easier to buy from local 
dealers. The addition of new sockets and 
the added height of tubes will force us to 
discard the old cabinet and build or adapt 
the chassis to a new one. If we stick to 
UV-~-’99’s, and only add a power stage, the 
old cabinet may be retained. 

First, disconnect the battery connections 
and loop from the catacomb, and remove the 
panel. Unsolder all connections to the jacks 
and switch, and remove all these connections 
from the set. Then take out and throw 
away the jacks and switch; for you will 
have no more occasion to use these obsolete 
articles. Remove the battery cable from the 
set; it may be ripped up later, to use the 
wire within it. 

When the jacks are removed, connect lugs 
13 and 14 on the bakelite strip of the 
catacomb. 

The chassis may be lowered sufficiently to 
take X-’99 tubes by sawing off the aluminum 
legs of the catacomb, and placing the oscil- 
lator coil under the right condenser. It 
cannot, however, be lowered enough in this 
way to take a ’12A tube. 

To change to X-99’s and the ’12A, take 
off the catacomb cover. Procure six Pilot 
No. 216 sockets, or others as small. Drill 
the proper holes in the cover to fit machine 
screws which will hold the sockets exactly 
over the old socket holes. Insert the screws 
and replace the cover. To the prongs of 
the old internal sockets, solder short pieces 
of wire, to be brought out later under and 
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Fig. 4 (above) Fig. 5 (below) 
Above, the connections to be made to the coils. 
Below, present tube connections at (A) and 








1502 Pittston, Scranton, Penna. 


new connections for UX tubes at B. 
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up to the terminals of the new sockets. Don’t 
forget to transpose the “F” and “G” leads 
as in Fig. 5. Now place the new sockets in 
position, bringing the leads out and solder- 
ing to the new terminals. 

Do not solder to “F—” terminal of V1, 
which must receive an external 6-volt con- 
nection for the ’12A. Final don’t: do not 
screw down the sockets too tightly, or you'll 
break them. 

Bore holes through the loop frame for 
the main “F—” lead; lug 9 will be unused 
when rewiring is completed. Bore two 
holes behind the output filter, for the 
speaker cords. Shunt the primary of the 
power audio transformer A.F.T. with a 
.006-mf. condenser; a variable volume con- 
trol may also be used across these terminals, 
for better tone. This component should not 
have a higher ratio than 21, to 1. 

Place a “B” power unit in the old right- 
hand battery compartment; and a 40-volt 
“C” battery in the left compartment, for 
the *71A tube. If the power pack you have 
will not fit, you can take it out of its case, 
and rearrange the parts on a baseboard the 
width and length of the compartment. A 
45-volt “B” battery which has been used 
a while will do for the new “C” battery. 
Of course the old 41/,-volt battery may be 
discarded, and a tap taken from the big 
“C” battery. 

The new filament and plate voltage wir- 
ings are shown in Fig. 3. Rheostats Rl 
(10 ohms) and R4 (20 ohms) are to be 
mounted on bakelite strips within the re- 
ceiver and held to the side walls of the 
cabinet by brass angles over the condensers. 
Their adjustment is not critical and, once 
fixed, they need not be touched until the 
battery gets very low. 

The addition of a battery trickle charger 
will completely electrify this set; it is ad- 
visable to use one which incorporates a 
relay. To adjust the voltage for the ’99 
tubes, use the full resistance of the rheostat 
R4 and set R2 half-way. Connect a volt- 
meter across the filament leads of any ’99 
tube, and advance R4 until the reading is 
just 3 volts. Only the best tubes should be 
used; inferior 99s may cause howling. 

It is unwise to use an outside aerial 
longer than 15 feet. 


“Midget’’ Radio Sets 


(Continued from page 274) 


The Newest Crosley 

In the Crosley 54 (“New Buddy”) a con- 
ventional circuit is used, with provision for 
a phonograph pickup (P1, P2). Resistor 
Ri is the volume control, and the repro- 
ducer (though in the diagram it seems like 
a dynamic) is a special magnetic unit, with 
an electromagnetic field replacing the more 
usual permanent magnets. (This circuit is 
the diagram of the latest “New Buddy” and 
hence it varies a little from previous re- 
leases dated July, 1930.) 

As a matter of reference, the following 
values are given for the components: 

Type ’24 tubes are used at V1, V2, V3, 
and a type °45 tube for the power amplifier 
V4; V5 is an ’80. Resistor R1 is a 25,000- 
ohm potentiometer; R2, 20,000 ohms; R3, 
440 ohms; R4, 1 megohm; R5, 10,000 ohms; 
R6, 25 ohms on each side of the center tap; 
R7, 1650 ohms; R8, R9, R10, 10,000 ohms 3 
R11, 150,000 ohms; R12, 1 megohm. 

The condenser capacities are as follows: 
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“Write for these 


FREE BOOKS/ 


At the left is a view of 
my drafting and speci 
fication offices where a 
large staff of experienced 
experts is in my constant 
employ All drawings and 
specifications are pre- 
pared in my offices. 


| MY PATENT 

LAW OFFICES 
OPPOSITE 

U.S. PATENT 
OFFICE 












Protect Your Ideas 
Take the First Step Today 


| If you have a useful, practical, novel idea for any new article or for an improve- 
| ment on an old one, you should communicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Office. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 

















loss of a patent. So lose no time. 


the coupon below. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the 
technicalities of patent law. We know the rules 
and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in 
preparing an application for a patent covering your 
idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to ine 
ventors and trademark owners located in every 
state in the Union. 


Strict Secrecy Preserved — 
Write Me in Confidence 


Get in touch with me at once by mailing 





| held in strictest confidence in strong, steel, fire- 


, The booklet shown here contains valuable informa- 
| tion relating to patent 


All communications, sketches, drawings, etc., are 


proof files, which are accessible only to authorized 
members of my staff. Feel free to write me fully 
and frankly. It is probable that I can help you. 
Highest references. But FIRST—clip the coupon 
and get my free book. Do THAT right now. 


No Charge for Information 
on How to Proceed 





CLARENCE A. O’BRIEN 
Registered Patent Attorney 


3508 Security Savings and Comm’! Bank Bidg., 
Washington, D. C. 


rocedure that every in- 
ventor should have. And with it I will also send 
you my “Record of Invention” form, on which you 
can sketch your idea and establish its date before 
a witness. Such evidence may tater prove valuable 
to you. Simply mail the coupon and I will send 
you the booklet and the “Record of Invention” 
form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. 
No need to lose a minute’s time. The coupon will 
bring you complete information entirely without 
charge or obligation. 


-— ore 
Suite 1106, Dept. K-4, Woolworth Bidg., New 
York City 


Please send me your free book, ‘How to Obtain 
a Patent,”” and your ‘‘Record of Invention” form 
without any cost or obligation on my part, 


Clarence A. O’Brien EN Lieivnbaienipibkihoeea diana nsec 
Registered Patent Attorney 
Member of Bar of Supreme Court of the United Address 


States; Court of Appeals, District of Columbia; 
Supreme Court, District of Columbia; United 
States Court of Claims. 

Practice confined exclusively to Patents, Trade- 
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EVERY 
SERVICE MAN 
SHOULD OWN 
THIS BOOK! 
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IN 
RADIO LITERATURE 
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S. GERNSBACK’S 
RADIO 
ENCYCLOPEDIA 


DITED by SIDNEY GERNSBACK, Author 

of “Wireless Course in Twenty Lessons”— 

“One Thousand and One _ Formulas’— 
“Practical Electricity Course’ — “The Radio 
Educator,” etc. 

S. GERNSBACK’S RADIO ENCYCLOPEDIA 
is the only standard work ever published in 
America attempting to classify alphabetically the 
countless words used in the highly specialized 
science of RADIO. The ENCYCLOPEDIA is 
written in plain English so that everybody can 
understand the definitions and descriptions, 

No expense has been spared, covering over two 
years in compilation, to make it worthy a place 
in your library. 

It is published in one volume—168 pages— 
size 9 x 12 inches, over an inch thick and 
nicely accommodates. the beautiful illustrations 
and the large, easy-to-read type. 

The work contains 1,930 definitions, 549 photo- 
graphs, drawings and diagrams. 

REMEMBER THIS IS A REAL ENCYCLO- 
PEDIA — NOT A DICTIONARY — and very 
few of the things described and illustrated in 
this volume can be found in any dictionary, or 
any other encyclopedia. 

The book contains as a supplement a classified 
cross index designed to bring together radio 
references under one heading, having relations 
in common. 

Il circuits new and old are described by word 
and picture and every part and apparatus used 
in Radio is explained and made understandable 
by means of photographs and drawings. 

The volume is printed upon fine paper—bound 
in full black Keratol, marbled paper fly leaves 
and end sheets, with the title stamped in gold. 


SEND NO MONEY 


Just Pay Postman 
(Canada or Foreign send Check or 
Money Order for $2.35) 


ISKOR PRESS, Inc. R-11-30 
I] 19 Park Place, New York, N. Y. 
Send me one copy of Sidney Gernsback’s 
First Radio Encyclopedia in one volume as 
I advertised. T will pay postman $2.00 plus 
l postage on delivery. 
* WAND cicdburdancccvecnsenenon Crccccseccccoces coves 
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| Town and State .. ecbenisie-aceenncebos 





RADIO-CRAFT 


C4, C6, C7, Cll, 0.1-mf., C5, C8, C12, 0.5- 
mf.; C9, C10, .00025-mf., C13, a “twin-8” 
electrolytic condenser. 

(The pilot light, V6, is not used in the 
“Model 54” set.) The R.F. choke Chl and 
the condensers C9, C10, form a carefully- 
designed R.F. filter system. The receiver 
is illustrated at the upper right on page 274. 


A Five-Tube Midget 


The Jackson-Bell “Model 62” midget re- 
ceiver embodies a special “constant-gain” 
R.F. circuit in which C5, C6, C7 play an 
important part. A feature is the “tone con- 
trol” C13, R2. The power transformer is 
provided with an electrostatic shield, be- 
tween primary and secondaries, which has 
the important purpose of suppressing the 
antenna effect of the A.C. line, with a con- 
sequent improvement in selectivity and com- 
plete volume control. A dynamic repro- 
ducer is part of the audio circuit design. 

The following information is important 
for the Service Man called to work on one 
of these sets. The receiver may be resonated 
with or without an antenna, as the circuit 
of V1 is practically unaffected by the an- 
tenna constants. However, condensers C5, 
C6 and C7 affect the volume, selectivity, and 
sensitivity of the receiver. Balance the cir- 
cuits at 20 and at 90 on the dial. If it is 
necessary to move any coupling condenser 
more than one-half turn in order to obtain 
resonance, adjustment of capacity in that 
particular stage should be made by bending 
the split rotor plate of the variable con- 
denser (except the antenna stage where 
CIA does not affect coupling). After ob- 
taining resonance at 20, shift to 90 and check 
circuits with a grid-dip meter. Here all 
capacity adjustments must be made by very 
carefully bending the section of the plates 
at this point. Too much coupling will result 
in instability at maximum volume adjust- 
ment. A good ground is necessary. 

Condensers C11, C14, C15 are of the dry 
electrolytic type, and self-healing when im- 
mediately turned off after puncturing. 

Incidentally, electrolytic filter condensers 
cannot be tested by the methods used in 
testing paper-dielectric condensers, because 
of the small amount of leakage current 
which is normal in these units. It is recom- 
mended, therefore, that they be tested with 
a D.C. potential of about 200 volts, using 
a milliammeter and a_ protective resistor. 
At this voltage the leakage current should 
not exceed one-tenth of a milliampere per 
microfarad after five minutes. (If the con- 
denser under test has not been in use for 
some time, the leakage current may run 
as high as one milliampere per microfarad 
at 200 volts when the test voltage is applied. 
This will gradually taper off to approxi- 
mately 1/10-ma. per microfarad within five 
minutes, if the condenser is in good con- 
dition.) 

Following are the values used in this set: 
Volume-control resistor R1, 3,000 ohms; 
R2, 10,000 ohms; R3, 250 ohms: R4, 30,000 
ohms; R5, 0.5-megohms; R6, 2 megohms; 
R7, R8, RY, 10,000 ohms: R10, 5,000 ohms; 
R11, 2,200 ohms; R12, 30,000 ohms. 

Condensers C5, C6, C7, 7 mmf.; C8, C16, 
C17, C18, 0.1-mf.; C9, 719, 1.0 mf.; C10, 
-00025-mf.; C11, 8 mf.; C12, .02-mf.; C13, 
.25-mf.; C14, 2 mf.; C15, 4 mf. 
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The “Simplex” 
The Simplex “Model H” 

the upper left uses two stages of screen- 
grid R.F. amplification, a screen-grid de 
tector, and a type °45 power tube in a 
circuit very similar to the Crosley “New 
Buddy.” However, an additional feature is 
the use of the light-line as an antenna, when 
convenient, the R.F. signal passing through 
a .001-mf. condenser. ‘There is a tone con- 
trol in this receiver. 


+ 


midget set at 





Screen-Grid Super 
(Continued from page 276) 


After determining that the primary of the 
transformer must be tuned, there is still left 
one remaining option; tuning both the pri 
mary and secondary, or the former only 
Tuning the secondary, of course, would eli 
minate the short-circuiting effect of the in 
put capacity of the tube. 

But, when both the primary and secondary 
are tuned, a maximum transfer of energy 
no longer takes place with close coupling. 
The condition for maximum transfer of 
energy is, to the contrary, very loose coup 
ling. Since space limitations prohibit sepa 
rating the primary and secondary by a 
space of six or more inches (depending upon 
the type of coil used), it was found neces 
sary to run one of the coils so that it was 
practically at right angles to the other 
Unfortunately, there is no such thing as 
perfect shielding. 

The tuned primary transformer, however, 
gave a gain of 75 per stage, at a frequency 
of 475 kilocycles with complete aluminum 
shielding and by-passing; or more than can 
be successfully used. 

The complete details of the latest model 
of the latest Lincoln receiver, Model “De 
Luxe 31,” illustrated herewith, show the 
application of this coupling system to a 
receiver chassis which has been laboratory 
built and tested. Four intermediate-fre- 
quency screen-grid stages in cascade aré 
coupled into a sereen-grid second detector; 
the solenoids used as transformers have their 
primaries tuned by low-loss variable con- 
densers of the stator-rotor type. The suc- 
cessful control of the five tuned plate cir- 
cuits produces a selectivity whose graph- 
curve is of the “straight hair-pin” shape, 
indispensable for high quality reproduction 
accompanied by the keen selectivity needed 
in presence of local broadcast stations. A 
distant station is thus often brought in with 
full volume without background; while a 
slight movement of the dial is sufficient to 
show the presence of a local only ten kilo- 
cycles away. 

The mechanical details of this chassis may 
be seen from the photographs reproduced 
here; it has a heavy cadmium- plated steel 
base, on which the components are solidly 
mounted, and a compact power unit sepa- 
rately mounted. The set chassis is 103, x 
21 inches, the panel 714 x 10, affording the 
customer the widest choice of consoles th 1e 
power unit is 91/, inches square by 7 hig 
Their weights, packed, are tt ee 
21 and 25 pounds. 

The tube equipment required includes two 
°27s for oscillator and first audio; six ‘24s 
for the two detectors and the four inter- 
mediate-frequency amplifiers; two °45s in the 
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output, and an ‘80 rectifier. The chassis 
is wired to receive the leads of a phonograph 
pick-up, to which it gives a stage of screen- 
grid amplification as well as the normal 
two stages of audio. 





GANGED RESISTOR UNITS 

OR the sake of convenience in mounting 
Fana wiring, several prominent set manu- 
facturers are ganging their metallized re- 
sistor units, by arranging them side by 
side in a row and strapping them together 
at their center with one straight strip be- 
neath and a corrugated strip on top, with 
screws through holes at the ends of the 
strips. This method is possible only with 
resistors having an insulated body rather 
than a conducting body. Connections are 
readily made to the ends of the resistors, 
which are fully exposed and free for the 
purpose. 

The ganging of metallized resistors makes 
for a compact, simple, readily-serviced re- 
ceiver; since all resistors are concentrated 
in one place where they may be readily 
checked up and replaced if necessary. 





TROUBLE-SHOOTERS’ RECORDS 

© assist listeners in identifying differ- 
‘ta kinds of local noises and static, a 
Czechoslovakian firm has produced a phono- 
graph record in which every known form 
of interference is included from natural at- 
mospherics to the noises created by house- 
hold appliances. It is said that listeners 
and radio clubs are highly enthusiastic over 
this idea and that a wide circulation has 
been gained for the records. 





Times Square Studio 


(Continued from page 279) 


A somewhat similar problem in estimat- 
ing the proper balance between announce- 
ments and the other parts of the program to 
produce a pleasing combination, necessitated 
the practice of keeping the volume of the 
announcements six decibels* below the pro- 
gram level. This is a policy followed in all 
N. B. C. studio operating practices. 

(This studio, at last reports, is being fit- 
ted also with television pickups for broad- 
cast tests.—Editor.) 





*The decibel is a unit devised by telephone 
engineers to measure increase or decrease, either in 
the volume of a sound, or in the power of the A.F. 
electric current which is used to produce a sound 
(the word is derived from the name of Alexander 
Graham Bell, inventor of the telephone). Because 
the human ear has not a “straight-line character- 
istic,” the decibel must be measured, not on a 
straight scale, like volts or amperes, but on a 
logarithmic scale. This is another way of saying 
that the ear judges the amount of change in the 
loudness of a sound, not by the actual value of the 
pressure upon it, but in proportion to the degree 
of loudness to which it has last accommodated it- 
self. A small “absolute’? change in the volume of 
a weak sound gives just as distinct an effect as a 
very great ‘“‘absolute’” change in the power creating 
a very loud noise. The noticeable change in the 
“volume” of a sound, or power output, is one 
amounting to about 25% up or 20% down from the 
previous value. This ratio is one “decibel’’; also 
known as a “transmission unit,” because it was 
originally devised to measure the loss of audible 
signal strength in transmission through standard 
telephone cable. The number of decibels by which 
the volume of sound, or wattage of A.F. current, 
is varied is numerically equal to ten times the “‘com- 
mon logarithm” (“to base 10’) of the ratio of the 
change—or twenty times the logarithm of the ratio 
of change in either voltage or current. 
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bestos covered enameled copper core. 
wound around a grooved fire clay base 


there be secured the greater 


fect Performing Resistor, 


venient sliding clip for exact adjust- 
ment of resistance value. This fea- 
ture, found only on Electrad TRU- 
VOLT Resistors, greatly simplifies 
service installation and experimental 
work. It also cuts down the number 
of replacement units necessary in the 
service kit. 


Made in all usual sizes and 
wattage ratings. Also TRU- 
VOLT Resistance Banks for 
different circuits. 
ELECTRAD manufactures a com- 
plete line of resistors and voltage 
controls for every radio and power 
supply requirement, including 
TELEVISION. 


Intelligently standardized production 
and mass purchasing of raw ma- 
terials effect large savings in Elec- 
trad’s original manufacturing costs 
—savings which are passed on to 
consumers in Electrad’s moderate 
prices for exceptionally high-grade 
products. 





175 Varick St., New York, N.Y. 


ELECTRAD 


Inc.~ 
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service men for replacement purposes because their experience 
___ Proves that only the best is good enough. The open air-cooled 
winding (sce illustration) insures lower operating temperature, more 
accurate values and longer life in battery eliminztors and power packs. 


All TRUVOLT Models (of the type pictured above) have a con- 
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Dr. T. O'CONOR SLOANE 
Will Teach You at Home! 


NYONE WHO CAN READ AND WRITE can study 

Chemistry through our simply prepared course. , You 

don’t need a higher education, and you don’t need 
any previous experience or preparation. Chemistry is not 
harder to understand than electricity or radio. Just plain 
sense and ordinary observation powers, 


Laboratory Outfit Free 


THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as part of your Course, without extra 
charge, makes you the owner of a laboratory, containing 
all the materials and instruments used by a_ full-fledged 
chemist. This working kit, which is shipped to you at 
the outset of the course, becomes your permanent property. 
It is a sturdy fitted wooden cabinet containing over 100 
pleces of laboratory apparatus and chemical supplies. 


We Can Teach You At Home 


Our faculty knows just how to mold you into a_ skilful 
THE HE 


laboratory worker rik EAD OF OUR STAFF 18 
DR. T. O'CONOR SLOANE, scientist, engineer and author 
of wide repute He has had more than fifty years of 


teaching experience Our course fits you for an immediate 
position in a chemical laboratory, and you do not have 
to give up what you are doing now to learn it During 
evenings and week-ends you can work at home on the 
fascinating experiments and the delightfully simple but 
comprehensive lessons. 


Big Money in Chemistry 


CHEMISTS ARE WELL PAID MEN Not only will 
our training help you to get a better job, but a worth- 
while start on a new level You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical discovery 

Every day the newspapers and magazines are full of new 
items reporting new chemical discoveries—in mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli- 
ances, in paper-making, rubber, steel, iron, dyestuffs, tex- 
tiles, in fact in every well known industry—and behind 
each of these discoveries stands a_ well-trained chemist 
who knew how to take advantage of opportunity! 





No Exaggerated Claims 


THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions, nor do we guarantee that you will imme- 
diately get a job paying $10,000 a year But many 
have done it and there is no reason why you can not do 
it too Often enough you read or hear about men who 
have found the highest recognition, from small, inconspicu- 
ous beginnings, and you wonder how they got the ‘lucky 
break.’’ Why, you wonder yearningly, couldn’t you be 
such a “‘hicky”’’ fellow? You can be—but you have to 
meet luck half way. 


Get Started Today! 


IF YOU WOULD LIKE TO KNOW MORE ABOUT 
CHEMISTRY, and if you are sincere in your desire to 
get out of the tread-mill of job anxiety and wage de- 
pendence, if you have ambition enough to want to become 
a chemist, and perhaps a famous one some day, you will 
not wait until tomorrow to find out how to go about it. 
MAIL the coupon below. today. There is no charge and 
no further obligation You will be simply asking us to 
write you about something that you want to know. 
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Chemical Institute of New York, Inc, 


Dept RC-1130 
19 Park Place, New York, N. Y. 


Please send me at once, without any obligation on l 
my part, your Free Book ‘Opportunities for Chem- 
ists.”’ and full particulars about the Experimental | 
Equipment given to every student 
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A New Self-Contained Television Reproducer 


(Continued from page 277) 


image is traced. The time relations of the 
impulses are so synchronized that a sys- 
tematic scanning of the image, by the 
bright, glowing point, is effected. The tele- 
vision impulses, which have been superim- 
posed on the cathode current, modulate the 
brightness of the scanning point and thus 
reproduce the shades of light and darkness 
in the image. 








Fig. 3 (above) 
The circuit of a tele- 
vision receiver using 

the Wald tube. 


Fig. 1 
An end view of the 
tube, showing the 
cross wires which 
tap the secondaries. 


Fig. 2 (right) 
A cross-section of 
the new tube, show 
ing the relative posi- 
tions of its elements. 


The tube shown in Fig. 2 is of a modified 
type, such that the portions of the second- 
aries to which the taps are connected are 
placed inside the envelope. It has_ six 
prongs, the connections of four being shown. 
There are two more, connected to the anode 
and cathode tuning condensers which are 
shown at 28 and 29 in Fig. 3. These ocn- 
densers serve to adjust and center the 
image on the frame. A slight change in 
the tube will permit it to receive the image 
from any station, even though the latter 
does not use the variable-frequency system 
described below. 

The Transmitting System 

The transmitting apparatus invented by 
the writer works on a similar principle; it 
contains the light-sensitive elements, sim- 
ilarly arranged in two systems of lines 
crossing at right angles. The television im- 
pulses, as amplified, are superimposed on 
two varying-frequency currents, correspond- 
ing to the scanning. The image-frequency is 
separated from these, and the television 
current is broadcast together with an actu- 
ating carrier wave. 

For telephonovision, the voice is trans- 
mitted on the same wave as the image, by 
using a part of each image-line to record 
sounds. At the transmitter, the voice is 





converted into light and applied, at the end 
of each image line, to the same photo- 
electric cell that transmits the image. At 
the receiver, that part of the image line is 
reconverted into a voice current in the con- 
ventional manner. 

The writer is at present developing an 
invention which will reduce the dot-fre- 
quency required in television (usually re- 
garded as the square of the number of lines 
in the image multiplied by the frequency 
of scanning) to about the square-root of 
the present frequency value. This, by re- 
ducing the high modulating frequency and 
consequently the width of the transmitting 
channel, will overcome one of the greatest 
obstacles to the development of television. 
The system, however, is still in process of 


perfection. 
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BRITISH TELEVISION WORK 


TAGE effects in television, as shown by 
the experiments of the General Electric 
laboratories a couple of years ago, present 
novel problems; since the photoelectric cell 
does not see as the eye does. Because of 
the limited size of the image, when the first 
television play, “The Queen’s Messenger,” 
was produced at Schenectady, faces and 
hands could not be shown together; and 
one pair of actors presented the former, 
and another played the latter features. 
The British Broadcasting Co., which is 
semi-governmental, is now carrying on tele- 
vision work on the regular broadcast band, 
from Brookmans Park station near Lon- 
don; and on July 14 it staged Pirandello’s 
“The Man with a Flower in His Mouth.” 
For this, an account stated, “scenery” was 
used. The scenes were painted in bold 
black on white boards, about three feet by 
two; and it was not considered practicable 
to show the actor and the background at 
once. The looker-in, therefore, had to com- 
mit the scene to memory while watching the 
actor. The British transmissions, it will 
be noted, are but 30-line images, instead of 
the 48- to 72-line transmissions available 
here on the shorter waves only. 
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Changes of scene were effected, not with 
a mixing panel of the type used in the 
American television play, which blended the 
electrical impulses in a fade-over; but by 
the simple method of raising and lowering 
a blackboard which served as a curtain. 

Experiments with blue-and-white, green- 
and-black, and yellow-and-red facial make- 
ups for the actors finally brought qut the 
fact that white faces, with contrasting lines 
blackened, give the best results. The work 
described, of course, represents only a be- 
ginning in television technique. The public 
interest is thus being allowed to grow up 
with the progress of the art of television 
in England; contrasting with the policy in 
the United States, where it has been de- 
cided to keep general broadcast listeners 
“in the dark” until the development of tele- 
vision to a commercial basis shall force its 
recognition. 





New Applications 


(Continued from page 280) 


grid will always attract a layer of negative 
electrons to the inside of the glass, on which 
there is therefore an effective negative 
charge. If, on the other hand, a negative 
voltage is put on the film of metal, it at- 
tracts all the positive ions of gas inside the 
tube. There are few of these in the high- 
yacuum tube, but a comparatively large num- 
ber in the gassy tube. The peculiar effect 
of these reversed control voltages is indi- 
cated in Fig. 2. 
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Fig. 2 
The voltage effects in the detector “Arcotron” 
at audio frequencies (1, 2, 3) and radio fre- 
quencies (4, 5) are explained on page 308. 
The high-vacuum Arcotron gives (6, 7, 8) @ 
fluctuating negative bias? 
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SELECTED by men of international fame who want the best. 
APPROVED by prominent Engineering Colleges. 
VERIFIED by unbiased laboratory reports. 


Lincoln Engineering has never produced any sensational discoveries, but has conservatively offered to the dis- 
criminating buyer radio performance which has been made possible by years of research work 

AND NOW comes the new De Luxe ‘‘31"’ with all of the proved superior qualities of the De Luxe ‘10’ with 
added features: High grade cadmium plated steel chassis; Six screen grid tubes with high gain perfectly controlled; 
Completely shielded antenna and oscillator coils; Phonograph attachment utilizing the finest audio system known; 
Local and long distance switch; Absolutely no A.C. hum 

Think of 312 verified stations logged on the De Luxe in Brooklyn, N. Y. 
This exceptional performance has been published repeatedly in New 
York papers by enthusiastic owner. 

DISTRIBUTION: Made only thru qualified distributors. Many of our 
distributors are making from $200.00 to $400.00 a week. When you sell 
the De Luxe ‘'31"’ you not only are selling verified performance, but you 
are getting the co-operation of everyone in our nine-year-old Corporation, 
who, together with hundreds of our good friends and authorized dis- 
tributors, have put Lincoln equipment into many of America’s most 
prominent and wealthy homes If you are qualified to handle and service 
this equipment, write for full information and special demonstrator 
discounts. 


Lincoln Radio Corporation 


DEPT. RC 329 S. WOOD STREET CHICAGO 
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Magazine Covers of Beauty 
for Practical Service 


Read in comfort with your magazine held in the firm 
grip of this handsome cover. It is restful as a read- 
ing stand and much more convenient to use, 


Its beauty adds to the neatness and attractiveness of 
your reception room or office No longer will your 
copy of RADIO-CRAFT present a tattered or torn 
appe arance if protected by this handsome and. sturdy 

Available in colors of Red, Green, Bluc, Brown 
pest black Title embossed in gold. 


This attractive cover will be sent to each subscriber 
who sends in hi ubscription to RADIO-CRAFT for 
one year at the rate of $2.50, 
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Thousands of opportunities for young 
men to enter the Newspapere field. 
Fascinating work. You will meet in- 
teresting people; interview celebrities. 
A famous New York reporter with 
twenty years of practical experience 
has written a whole course of jour- 
nalism and reporting in six easy les- 
a i] sons. He shows you the short-cut to 
success. He tells you what to do and what not to do, 
to become a successful reporter. Send today for 
the “PRACTICAL COURSE IN JOURNAL. 
ISM,” by Henry John Brockmeyer of The New 
York Evening Post. Just drop us a Postal Card— 
no need to send money. We will mail you the 
whole set of six books and you pay the Postman 
$3.00 plus a few cents for postage. No more tc 
pay. Money absolutely refunded if not satisfied. 
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In the “Arcotron” of the type, 
when the grid is negative, positive ions pile 
up on the glass; and, when the grid is posi- 
tive, electrons take their place. As a result, 
if a low- or audio-frequency voltage is ap- 
plied to the external grid of this tube, as at 
(1) in Fig. 2, during the first quarter-cycle 
b-e electrons are drawn up against the glass 
the charge on which is represented at (2). 
As the grid becomes less positive, from c¢ 
to d, while it loses electrons, the positively- 
charged gaseous ions put in their appear- 
ance; and, when the outer grid is at its 
greatest negative voltage e, the glass is 
crowded with them. The result is that the 
combined action of the applied signal volt- 
age and of the tube’s own moving charges 
produces the zero field (3) between filament 
and plate. This tube therefore is quite un- 
suited for A.F. amplification; because the 
grid has no control over the plate current, 
as shown at (3). On the other hand, if it 
is operated at radio frequencies (4), the 
slower-moving ions are unable to keep pace 
with the electrons, and the glass is not in- 
stantly loaded with ions at the beginning of 
a negative cycle. The result of this unsym- 
metrical response to the two halves of 
cycle (as at 5) is to make possible R.F. am- 
plification with this tube. At 50 cycles, the 
voltage change on the plate amounts to only 
1/100 that on the grid; it is only at about 
10,000 cycles that the tube begins to am- 
plify. This peculiarity makes it possible to 
heat the filament directly with alternating 
current; an impossibility in other detectors. 
This tube is the “Type 301.” 
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Fig. 1 
Left, a horizontal section through the elements 
of the “Arcotron.” Right, the dimensions 
the base. 


The A.F. or high-vacuum tube is known 
as the “201”; it, on the contrary, contains 
so little occluded gas that the influence of 
the ions.in producing distortion is practic- 
ally negligible. The effective input voltage 
(8) is practically the same as the applied 
voltage (6), because the attracted electrons 
produce a continual negative bias. 

Because of these peculiarities of the two 
tubes, it is practically impossible to present 
for them characteristic curves such as are 
familiar for older types; though they are 
said to be quite stable in their operation. 
They operate on a filament voltage of 1, 
at which they draw only 14-ampere each. 

The circuit of an electric receiver using 
two of these tubes, with an audio output 
tube of a standard type and a rectifier, is 
given in Fig. 3. The direct coupling be- 
tween the plate of the first “Arcotron” 
and the grid of the second will be at once 
observed; as well as the tapping of the 
transformer secondary for two filament volt- 
ages. Values do not accompany this dia- 
gram. 


Whys and Hows of the Shorf-Wave Super 


(Continued from page 283) 


its selectivity; but, without the loop, and 
protected only by one tuned circuit, it 
must accept anything impressed on its first 
detector—and a single tuned circuit is as- 
tonishingly broad in its tuning. I have seen 
broadcast-frequency superheterodynes which 
showed six tuning points for one nearby 
powerful station. 


Additional I.F. Stages 


While the short-wave super is most eco- 
nomical when it comprises only two LF. 
stages worked at their maximum output, 
additional convenience and flexibility are 
obtainable. 


As stated in the previous issue of Ranto- 
Crarr, a set using two stages of IF. can 
be conveniently simplified and controlled by 
employing a switch to throw the second de- 
tector into and out of oscillation, for the 
reception of C.W., or L.C.W. However, by 
varying the regeneration, maximum. sensi- 
tivity and hence amplification of weak sig- 
nals is made available for the chap who 
wants “DX.” 


With this combination, the operator would 
find that every adjustment of the volume 
control (which varies the voltage on the 
screen-grids of the I.F. amplifiers) calls for 
another adjustment of the regeneration con- 
trol. This “interlocking” is inevitable with 
all such I.F. amplifiers followed directly 
by a regenerative detector, because the plate 
coil 1.1 of the I.F. amplifier V1 is the grid 
(See Fig. 1). Consequently, the high re- 


generative voltage effective on the detector 
grid is also facing the plate of the screen- 
grid tube, and is impressed across the small 
plate-to-grid feed-back capacity of the tube. 
The first result is the interlocking of vol- 
ume and regeneration control; and the sec- 
ond, the increasing of the screen-grid tube 
to a highly regenerative and hence some- 
what noisy state. 


The Blocking Tube 

Overcoming this trouble is relatively sim- 
ple. It is done by using what is termed a 
“blocking tube,” the purpose of which in 
this circuit is only to isolate the I.F. am- 
plifier tubes from the regenerative detector 
circuit and thus prevent the regenerative 
interlocking of regeneration and volume con- 
trols. A desirable by-product is less noisy 
reception, 

This blocking tube is merely another 
screen-grid tube (V2 in Fig. 2) so used 
that the full R.F. voltage across the de- 
tector plate coil is not effective also across 
the plate-grid capacity of V2. <A_high- 
ratio (say 1 to 14) R.F. transformer couples 
the two tubes. Conversely, looking at it 
from the detector, this transformer L2 of 
course steps down instead of stepping up; 
hence a lower A.C. potential exists between 
the plate of V2 and ground than between 
the grid of the detector V3 and ground. 
The result is, of course, that this blocking 
tube is not doing much amplifying. Yet, if 
it did nothing more than divorce the re- 
generation control from the volume control, 


it would serve its purpose. However, even 
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with such an unusual ratio as that suggested, 
V2 can and does add noticeably to the over- 
LF. amplification while serving its block- 
ig function admirably. The result is a 
smooth and independent regeneration con- 
trol which may be set as finely as desired. 
And, of course, the added tuned circuit for 
the third LF. tube V2 has the advantage 
of increasing selectivity in the intermediate 
amplifier. (To be continued) 





The Car Battery 


(Continued from page 285) 
he a rugged instrument to withstand the 
shocks of operation. It contains an iron 
vane suspended in the fields of a permanent 
magnet and of a coil of two or three turns 
through which the current flowing through 
the ammeter passes. The resultant of the 
two fields determines the position of the 
vane and, consequently, the reading of the 
ammeter. 

It is desirable to bear in mind that the 
storage battery is of very low internal re- 
sistance. When fully charged, and shorted, 
it will deliver 150 to 200 amperes. 


Operation During Charging 

The electrical connections have been shown 
in Fig. 1; the armature of the generator is 
coupled mechanically to the car motor, so 
that it revolves whenever the engine is run- 
ning. The residual magnetism of the gen- 
erator’s field poles causes a voltage across 
the main brushes whenever the armature is 
revolving. The generator is a shunt-field 
whose third brush is a means of 
tapping the generated voltage to obtain the 
proper field current. It will be seen that, 
because of this manner of exciting the field, 
the field and the armature form a series 
circuit. The current flowing in the field 
creates magnetic flux which aids the residual 
magnetism, and thus causes the generated 
.M.F. to further until it reaches 


machine, 


increase 
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opposing its own voltage. The current 
which flows through the series winding of 
the reverse-current relay weakens the mag- 
netic flux acting on the relay arm, because 
it sets up flux opposing that of the shunt 
winding. 

Since all electrical circuits contain re- 
sistance, the voltage drops are equal to the 
voltage increases in any complete circuit. 
The generator’s resistance is approximately 
one-third of an ohm, and that of the battery 
from a fiftieth to a tenth of an ohm, de- 
pending on its state of charge. 

If we neglect the resistances of the other 
parts of the circuit (which are small in 
comparison with those of the battery and the 
generator when the connections and joints 
ire clean and tight) the largest voltage 
drep occurs in the generator. From this it 
follows that the major part of the power 
loss is caused by dissipation within the 
wenerator. However, if  high-resistance 
joints are caused by corroded or loose con- 
nections, the voltage drops in them will de- 
crease the charging rate of the battery. 

(Continued on page 310) 
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Reversal of Connections 


When the ground connection of the bat- 
tery is changed from positive to negative, 
what will be the effect on the charging of 
the battery? Will the generator have to be 
reconnected, to prevent it from charging 
the battery backward—that is to say, dis- 
charging it? Let us consider this. 

Neglecting all resistances in the circuit 
except those of the battery and generator, 
let us take these values as .07-ohm for the 
former and 0.33-ohm for the latter. Since 
the battery is now connected negative to 
ground, and the generator positive to 
ground, the two potentials are in series. 
The generator, when its output reaches 
about 12 volts, closes the relay contacts 
and a heavy current flows. This will be 
equal to 18 volts (12 volts plus 6 volts) 
divided by 0.4-ohm (0.33 ohm plus .07-ohm), 
amounting to 45 amperes. 

The voltage drop in the generator will 
then, be, according to Ohm’s law, 14.85 
volts; and that in the battery 3.15 volts. 
The voltage drop across the generator then 
exceeds its generated voltage by 2.85; and 
the voltage drop in the battery will be less 
than its generated voltage by the same 
amount. 

This voltage drop, exceeding the gener- 
ated voltage, in the generator causes a re- 
versal of the current in its field windings; 
this reversed current reverses the magnetic 
flux of the field poles, and the generator 
begins to generate a voltage in opposition 
to that of the battery. This action takes 
place inside of two or three seconds; it is, 
in electrical language, a transient phe- 
nomenon. 

The generator is now charging the bat- 
tery, but the current is flowing in a re- 
verse direction; the ammeter leads, there- 
fore, should be reversed in order to correct 
its reading. The reversal of current flow, 
however, will not affect the ignition and 
lighting systems, in which the direction of 
the current’s flow makes no difference. 

A second method may be employed to 
reverse the voltage of the generator, when 
it is necessary to reverse the battery ter- 
minals. Before starting the car, the gen- 
erator field is reversed by holding the relay 
contacts closed for about ten seconds; so 
that the voltage drop of the battery across 
the generator sends a current through the 
field. 

Finally, another way is to have someone 
hold the contacts closed while you start the 
motor up. The reversal of the ammeter 
would indicate the reversal of the gener- 
ator. These last two methods are practical, 
except when the battery is quite run down. 

Sometimes, when the first method is fol- 
lowed, the generator voltage will not be 
reversed. The principal reason is that, the 
voltage drop across the generator did not 
exceed the voltage which it generated; and 
this will be found due to a high-resistance 
contact, somewhere, which has absorbed the 
larger portion of the voltage drop of the 
circuit. Corroded terminals on the bat- 
tery, sulphated plates, run-down batteries, 
loose connections or bad joints, may be 
looked for. In such cases, the job is out 
of the sphere of the radio Service Man, 
and belongs to the automotive Service Man 
or service station to correct. 
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“Roll Your Own” 
Super 


(Continued from page 286) 


stage progressively. Fig. 2 shows the ar- 
rangement which I found most satisfactory. 
Care should be taken with the shielding of 
[4 and its associated screen-grid amplifier 
v4. I used wing shields only between the 
two R.F. stages, but complete shielding 
would be better. 

It is desirable to employ a carbon-disc 
rheostat at R2, for the filament of the oscil- 
lator tube V8, because a variation in fila- 
ment temperature changes the generated 
frequency; experiment with this will soon 
determine the correct setting. Fixed re- 
sistors may be used to goévern the temper- 
atures of the other tubes, by providing a 
500,000-ohm variable resistor in the R.F. 
plate lead. 

The 3,000-ohm variable resistor may be 
placed in the rear, on the baseboard; once 
adjusted, it requires no further attention. 

When ready to test the set rotate the 
left-hand dial a little at a time, and swing 
the right-hand oscillator dial till a station 
is heard, or a squall. If the latter, reduce 
the R.F. filament rheostat, or perhaps the 
regeneration control R4. 

When the station is heard plainly, balance 
C1-C2-C3 until reception is loudest. Then 
adjust the I.F. coupler; turn the set screws 
of C5 and C10 all the way in, and turn 
back C5 very slowly until the signal is 
loudest. It may become necessary to re- 
duce the resistance of R4; when it is just 
below the point of oscillation, adjust C10 
in the same way. 

Selectivity can be controlled by varying 
the separation of the windings of LA (about 
114 inches was found right for medium 
selectivity); and the coupling of L5 con- 
trols the feed-back. 

List of Parts Used 
Three Pilot .00035-mf. variable condensers 
(C1-C2-C3), one Pilot .0005-mf. variable 
condenser (C6), and a Pilot double drum 
dial; 
Two X-L .001-mf. “Variodensers” (C5-C10) ; 
Three Aerovox fixed condensers: one .0005- 
mf. (C4); two .001-mf. (C9-C12) ; 
Three Tobe 0.5-mf. fixed condensers (C7- 

C8-C11) ; 

Four Pilot plug-in R.F. transformers (L1- 

L2 L3-L6); 

Three Pilot 85-mh. chokes (RFC 1-2-3); 

Two 6-ohm filament rheostats (R1-R6), one 
including filament switch (SW) ; 

One 25-ohm filament resistor (R3) tapped 
for ’22 tube; 

One 0-3000-ohm variable resistor (R4) for 
regeneration control; 

One “Bradleystat” filament control (R2) ; 

Two Pilot A.F. transformers (T1-T2) ; 

Twelve Pilot sockets, for coils and tubes; 

One grid condenser (C13) with 2-meg. leak 

(R5); 

One Jones 7-wire cable, base mounting; 

Two Yazley tip jacks for speaker; two bind- 
ing posts for antenna and ground; 

One 7 x 24 panel and one 10 x 23 baseboard; 

Copper sheeting for shielding. The can con- 
taining L4 is 5 x 31% inches by 51% inches 
high; 

Two home-made I.F. couplers (L4 and L5). 

(Continued on page 312) 
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Construction of Coils 

It is not difficult to construct the LF. 
coils. Wind three of 200 turns each and 
one of 100 turns of No. 36 wire on a 1-inch 
round form; tie them securely with twine, 
dip them in melted paraffin and press out 
while still hot. Hang them up to dry. This 
makes a neat coil. The mounting method 
shown in Fig. 3 may be improved on, but 
is satisfactory. 

A piece of hardwood, 1/,-inch square, is 
cut into four pieces 3 inches long for up- 
rights and two pieces 21/4, inches long for 
cross bars. It is well to start with a suf- 
ficient length to allow for waste. 





























Fig. 3 
The I.F. coils are adjusted on the cross-bar 
as required and tuned with the adjustable 
condexsers. 


If you prefer to make your own R.F. 
transformers, this is easily done. Each has 
98 turns of No. 28 D.S.C. wire on the sec- 
ondary and 20 turns of No. 30 D.S.C. on 
the primary, separated about 44 inch, and 
wound in the same direction. The form is 
a 14-inch tube, 31/, inches long. 

The oscillator coil L6 has 50 turns in the 
grid winding and 30 in the plate winding, 
both of No. 28 D.S.C. and wound in the 
same direction; a similar form is used. 

Constructors who wish to ask further 
questions of the writer should do so briefly, 
on one side of a sheet of paper, and enclose 
a stamped and self-addressed envelope. 


The “Better Booster” 


(Continued from page 288) 


Assembly of the Booster 

As laid out by the writer, the panel was 
drilled exactly in the center for the mount- 
ing of SW2; SW1 was located 114, inches 
above it, and SW3 as far below. The holes 
for the shafts of Cl and C2 were located 3 
inches to left and right, respectively, on 
the horizontal center line. The switches 
and condensers were then mounted, and the 
coils L1 and L3 on the backs of the con- 
densers; they may be attached to the base- 
board as preferred. There is room for the 
R.F. choke L2 under the right-hand (tun- 
ing) condenser Cl. The socket for V1 was 
mounted just behind the center of the base- 
board, with R1 to the right and R2 to the 
left. C4 was mounted between the socket 
and the line of the switches on the panel; 
C3 betweca L1 and the terminal strip. These 
parts may be screwed down, or held by the 
wiring. As stated above, shielding was not 
used by the writer, though greater efficiency 
can be obtained by its proper application. 
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(If shielding is used, it will be safest to 


insulate everything from the shield; and 
then ground the shield.) The wiring is 
then very simple. The terminals, looking 


at the strip from the back, run from the 


left thus: aerial, “B+ 135,” “B+ 45,” 
“B—,” “A+,” “A—,” and “antenna” lead 
to set. 

SW1 is in the “—A” lead to the tube 


filament; SW3 is used to cut the booster in 
and out between antenna and broadcast re- 


ceiver; and SW2 cuts the wavetrap in and 


out of the circuit. 
Operation 
Close SW2 and set SW3 on position 2, 
and then tune the broadcast set in the 


regular way for a weak station. Then, open 


SW2 and adjust C2 until the volume of the 
weak signal is changed. Now put the 


hooster into operation by closing SW1 and 
moving SW3 to position 1; tuning the input 
of V1 for the weak station by adjusting 
condenser Cl. (If L1 and L3 are not 
sapere some peculiar tuning effects may 
be observed, such 


the signals “dropping in” and “dropping 
out” as the tuning is changed—because of 
“double-hump resonance” due to mutual 


coupling of the two tuned circuits.- 

If your broadcast receiver 
“A+” to “B—,” 
sary; if. it 
terminals, then change 
the grid return of the 

The coil specifications listed above were 


-Editor.) 
is wired with 
no alteration will be neces- 
“A—” and “B—” 
the wiring to bring 
screen-grid tube to 


combines 


suitable for covering the broadcast band 
with the Atwater Kent “Model 35,” the 


input circuit of which is shown in the sketch 


(Fig. 2); but with a receiver having a 
different type of antenna circuit, some 


change may be necessary, especially in L3. 


Volume Control 


(Continued from page 287) 
down the 
operation. 

The second system adaptable to existing 
receivers operates in a manner differing 
from those already discussed. While the 
others were fed by the un-rectified carrier- 
wave current, this operates directly from 
the output of the receiver. The first ex- 
ternal unit (Fig. 3) effects its control by 
variation of the screen-grid potential; while 
this device, as shown in Fig. 4, decreases the 
volume by lowering the plate 
the R.F. stages. 

The second unit, operating from the audio 
output of the receiver, is particularly adapt- 


batteries while the unit is in 


voltage of 


able to battery-operated sets. Neither of 
these two requires any explanation other 
than that given in the diagrams, as both 


operate by increasing the drop through a 
fixed resistance when the plate 
through the control tube increases. 
case of the second unit described, the con- 
trol obtained merely to avoid the 
sudden bursts of sound, so annoying when 
tuning through locals. The volume control 
formerly used continues to function as a 
sensitivity adjustment. 


current 
In the 


serves 


Another arrangement, for use with bat- 
tery-operated receivers shows the values 
used with an *O1A tube. (Fig. 5.) 


as exceptional selectivity | 
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THE RADIO TRADE 

















The St. Clair 
500 Rooms—$2.50 up 


Hotel 


Chicago’s Newest 





Hotels 


St. Clair 


Hotel 


Ohio and St. Clair Streets 
Telephone: Superior 4660 
Beautiful Dining Room - Coffee Shop - 
Service Ultra Mode 





Eastgate 


Ontario Street, one block 
East of Michigan 
Excellent cuisine, and service 
perfect to the smallest detail 


Just a Step from the Loop 





Free Garage 
to tourists 
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The asieste 
300 Rooms—$2.50 up 
a 








"Wma 


For years as the hotel where 
courteous service, unexcelled 
food and comfortable rooms 


make a visit to Chicago a memo- 
rable event. The atmosphere pre- 
vailing is surprisingly homelike. 
Directly adjoining principal of- 
fice buildings, shops and theatres. 
Rooms, $2.50 up— 
with bath $3.50 up 


BISMARCK 


HOTEL CHICAGO 


I | Write for Booklet with city map 


Be sure to read the interesting an- 
nouncement on page 308 telling how 
you can get a binder to preserve 
your copy of RADIO-CRAFT. 




















Reduced Rates at 


CLEVELAND'S 


Newest 
HOTEL 


(0k 














East Sixth St. 
& St.Clair Ave. 


W.H. BYRON, Manager 
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“Official 
RADIO SERVICE MANUAL 


and 
Complete Directory of all 
Commercial Wiring 
Diagrams 


IN LOOSE-LEAF 
FLEXIBLE, LEATHERETTE 
BINDER 


OVER. 1,000 ILLUSTRA- 
TIONS, DIAGRAMS, Ete. 





352 PAGES 9” x 12” 
Weight 214 Ibs. 


HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 


Prepared Especially for the Radio Service Man! 
IN ttere ever'been published ‘service. _ THE BIGGEST RADIO VALUE IN AMERICA TODAY! 


manual, so complete, as this new 
OFFICIAL RADIO SERVICE MANUAL, It is a veritable encyclopedia of service informa- You simply cannot realize what a tremendous work this is 


4 rm . = i A until you have rd S copy in your hands and have gone 
tion—worth several times its price. It is invaluable not only for the Service Man, but for through its 352 


everyone interested in radio. Over 1,000 illustrations, dvagrams, ete. 


$350 A COPY There has been collected for this manual wiring diagrams WHAT THEY SAV 


iT 

and data of nearly every commercial set, of which there is I have received my copy of the OFFICIAL RADIO SERV- 
r anal ° CE MANUAL. expected it would be good for I think 
any available record, manufactured since 1927, and many you know as much as any of them ‘whet the average 
earlier ones. radio man wants, but I'll wager nov very many expected 

to wong book comparable to this one. I think 5 
* deserve a lot of credit for being the first to put out a real 
Official ° The OFFICIAL RADIO SERVICE MANUAL 1s made service manual that the peasour or professional can make 
in loose-leaf form in a handsome, durable, flexible leathers £004 everyday use of. It’s a good practical pook and ove 
that every service man will be proud of.—E. D. HANA, 


Radio Service ette binder and contains 352 pages of the large size, 9 x 12. Haslett, Mich. 





















BEST BOOK IN THE FIELD 
Manual Additional service data for new receivers, as they appear |, terrived sour book OFFICIAL | BR ADIO, SERVICE 
me on the market, will be published and supplied at a trifling found, in this, field of radio, You are well justified in 
Complete Directory - ~ lg a = —- may be kept up-to-date at all the, success possible in _ a S future, books on 
of atl : -* BROWN, Brown Radio Service, 1010 Buckingham Street, 


Toledo, Ohio. 
w 


ORTH A GREAT DEAL MORE 
SERVICE Received your copy of OFFICIAL RADIO SERVICE 
MANUAL and am greatly pleased with same 
worth a great deal more than it noste HAROLD 
INFORMATION AIGUIER, “41 Rutland Ave., Arlington, N. J. 
P : we is A pine” ” 
ust to let you know we receivea my AN ,UAL this 
The OFFICIAL RADIO SERVICE = 4'x 4ind—OH BOY!! She is sure. a BIRD! You 
H sure did strut your stu AND wi!— ERNDON, 
MANUAL contains also a most com- Herndon’s Radio Shop, Odon, a 
prehensive instruction course for the EXTREMELY PLEASED 
H 7 swt H Ste I acknowledge receipt of the OFFICIAL RADIO SERVICE 
radio Service Man, giving practical in MANUAL and I am extremely pleased with it.—EDW. 
formation from every angle on how to JOHN SMITH, 337 E. 26th St., Erie, Penna. 


Commercial Wiring Diagrams 





s A VERITABLE GOLD MINE 
service the set. Here are only asmall 1 received the OFFICIAL RADIO SERVICE MANUAL 
number of the articles mentioned: I am well pleased. It is veritable gold mine for 
MAIL = Service Man.—EUGENE BINFORD. Arkansas City, 
. . ° ansas. 
Amplifiers (Audio and Radio) were _MAGNIFIQUE 
ae : eceived my copy of the OFFICIAL RADIO SERVICE 
COUPON —™ Radio MANUAL this AM. “She is what you call itn’ 
ntennas agnifique! exquisite!’’ A timely aid for the trou J 
D Y. sets. Thanks.—E. BOICE, 1118 W. Dauphin, Phila- 
TODAY— Condensers delphia, Pa. 
NEST THIN 
Detectors Just received the RADIO MANU we. It is_ the 
— nest thing have seen.—E. J. SCHW ARM. m465 Ed 
isaiiiis meininiianes ni Eliminators Road, Cleveland, Ohio. ° 
. Ine., c- . IT ASTOUNDED THEM 
96-96 Park Place, New York, N. Y. Meters Bemyetere 5 Save, exhibited the MANUAL it has taken 
As per your special offer, I enclose herewith $3.50 for which Power Supply Systems cn” war Gee and its completencss has sstounded 
you are to send me postpaid, one copy of the OFFICIAL RADIO Radio Ph h Equi t pow i sg , a as oe re 7 E- 
« s AL io onogr: i cas o run_into e service plant of the Macker 
SERVICE MANUAL. ae graph Equipmen Radio Corp., New York District Distributers for Zenith 
Resistors _—_ < ar gage ih _ sapincemens units, and when 
Ba 1S 0 EO OT ee OP ERE AS showed e Service Manager, Mr. Wandelt, 
Name ot eee sere ensoeresecscecesseereeseeceeeseseeeceereccoees Short-Wave Sets MANUAL, he was _nemecebly surprised’ and. called 
men to see e wor elightedly yours, and al 8 
PL 0. A at dak dek ine hanticedn nutes ateneumeeee scandals see Speakers booster for Gernsback Publications, of which Tread 
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Fifty-Watt Sound Installation 


(Continued from page 289) 


loud speakers and headphones, especially 
in conjunction with the requirements of ra- 
dio-wired hotels, hospitals, schools and 
other buildings calling for a multiplicity 
of loud speakers or headphones, it is inter- 
esting to note the power requirements of 
these devices. The usual dynamic repro- 
ducer requires from 1 to 3 watts for satis- 
factory operation, therefore the 10-watt 
amplifier will operate from four to ten dy- 
namics at full volume. The 2.5-watt power 
amplifier will operate from one to three, 
while the 1.6-watt powerizer will operate 
one or two dynamics. These figures are 
conservative. 

The usual magnetic speaker requires from 
0.2- to 0.25-watt input for full volume; 
which means that a 10-watt output will 
operate from forty to fifty; a 5-watt output 
from twenty to twenty-five speakers; and a 
2.5-watt output from ten to thirteen mag- 
netic speakers. 

The usual pair of headphones requires 
about 1/200-watt; which means that the 
3-watt output will take care of 600; the 
5-watter of 1000, and the 10-watter of 
2000. 

Large Multiple Installations 

Since, in hotels, the favorite installation 
is the magnetic and sometimes the dynamic 
speaker in each room, with the most power- 
ful forms of dynamics in lobbies, banquet 
halls and so on, it must be obvious that, 
with the latest standards of fidelity, the 


10- and 15-watt power amplifiers, hereto- | 


fore considered maximum equipment, are 
no longer sufficient. Hence the introduction 
of the 50-watt amplifier by our engineers, 
for the largest hotel, apartment house, hos- 
pital, school and other indoor installations; 
as well as for airplane landing fields, sta- 
diums, circus and fair grounds and other 
outdoor uses. In terms of dynamics, the 
50-watt output means the operation of from 
forty to a hundred reproducers, either in- 
doors or out. In the case of the usual 
“centralized radio,” or radio-wired build- 
ing, it means the operation of four to five 
hundred magnetic speakers at maximum vol- 


ume, or the operation of twenty thousand 
headphones, or any combination of these 
two figures. Obviously, we now reach a 
standard of performance where any con- 
ceivable audience, either indoors or out- 
doors, can be taken care of with a single 
power amplifier. It is well to note that, 
in the radio-wired building, all loud speak- 
ers are not going at one time. One-third 
or less of the total number installed will 
be operating at one time. Hence the ca- 
pacity of the installation need be for only 
one third of the total number of speakers 
installed in the rooms, lobbies, restaurant, 
and so on. 

The 50-watt unit shown here marks the 
present climax in high-power amplification 
for standard purposes. This unit is the 
third audio stage of the complete powerizer 
system, and employs two UV-845 type am- 
plifier power tubes arranged in push-pull, 
together with two UX-866 mercury vapor 
tubes for rectification. The unit is pre- 
ceded by a driver unit which employs one 


*27 tube in the first stage, and two ‘45s | 
An ’80 | 


in push-pull for the second stage. 
tube is used for rectification. 
The unit is built up for panel-rack mount- 


ing, and is provided with a safety cover | 


which fits over the rear of the amplifier, 
protecting the tubes and the operator from 
personal injury. The cover is so designed 
that, when it is opened in order to insert 
the tubes, the A.C. power is disconnected 
from the unit. 

The amplifier is provided with an output 
transformer providing variable impedance 
combinations, in order to balance with the 
load; thereby obtaining the maximum trans- 
ference of energy without introducing dis- 
tortion. The various output impedances 
cover the values of 10, 20, 50, 100, 200 and 
500 ohms. 

Just as we now use 50-watt lamps as 
our present-day standard of illumination, in 
place of the old tallow candle, so we shall 
soon talk in terms of 50-watt power am- 
plifiers for our electrical voice installations. 
The world does move! 


Reviews of Recent Radio Literature 


SOUND PICTURES AND TROUBLE 
SHOOTER’S MANUAL. By James R. 
Cameron and John F. Rider, published by 
Cameron Publishing Co. Manhattan 
Beach, N. Y.; 1120 pages, 5 x 71% in., 466 
illustrations. 


In the words of the authors regarding this book, 
they “—hope to impart sufficient detail so that 
you” (the projectionist) “‘will be able to maintain 
your equipment in better manner, and thoroughly 
understand the working principles of same. Last, 
but no means least, we hope to enable you to 
recognize when the trouble, or repair, if such does 
arise, is beyond your scope.” 

There is a nine-page introduction by William F. 
Canavan, International President of the Society 
of Motion Picture Engineers. The book contains 
55 chapters, followed by a 23-page cross-index of 
subjects, 

The first four hundred pages are devoted to the 
study of electrical theory. Thé remaining six 
hundred or so describe in detail practically every- 


thing of interest to the sound projectionist. 

A great convenience, for finding a particular 
subject quickly, is the numerous large-type sub- 
heads. 

The book, some 2% inches thick, contains valu- 
able reference material never before published and 
is particularly to be recommended to the man who 
wants a guide book on practical sound projection. 


THE AEROVOX “HI-FARAD” DRY 
ELECTROLYTIC CONDENSER. This 
manual is published by Aerovox Wireless 
Corp., Brooklyn, N. Y.; 32 pages, paper 
covered, 5 by 71 in., illustrated. Free 
distribution. 

This manual is not merely a catalog of the 
Aerovox line of electrolytic condensers, with data 
for the designing engineer of commercial sets; it 
contains an analysis of the function of these com- 
ponents, explaining their uses, limitations and char- 
acteristics. Operating conditions, test methods, etc., 
are explained and instructions given as to the em- 
ployment to best advantage. 
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DEALERS AND SERVICE MEN: 


W 


SPECIALIZE 
REPLACEMENT 


IN 
PARTS 





BAL-RAD 
Replacement Block for 
Atwater-Kent No. 37 
This unit contains the 
chokes and high voltage con- 

densers. All flexible wire colored 
leads identical to the original. 
Fully guaranteed. 


proper 


BAL-RAD _ 
Replacement Block for 


Majestic “B” Eliminator 
The condensers in this block 
are composed of High Voltage 
Condensers. Guar- 


: Each. d fone io year. _ $2.95 


VICTOR CONDENSER 
BLOCKS 


Replacement te Au Victor Sets 
Contains 10% 


Our 
Price 


EARL & FREED POWER 
TRANSFORMERS 


re. Models 95, 78 and 79, using 5-227, 


), 2-245 tubes. 














Model 22, using 3-226, 
2-227 tubes. 





R.C.A. REPLACEMENT _ 
600V CONDENSER BLOCK 


FOR RADIOLAS Nos. 18, 33 and 5! 
Part No. 8333 


Special, Each 


THORDARSON POWER 
TRANSFORMERS 


For Replacement in Zenith Sets 
Models Ze 10-33-33X-34. This trans- 
former can also be used for circuits 
cmpleving the following type tubes: 
27—1-171A—1-280. 














VICTOR PUSH- PULL 


TRANSFORMER 
INPUT AND OUTPUT 
Can be used with 171A—245 or 250 type 
‘tubes. Output matches moving coil on 
all dynamic speakers 


Metal Jacket $2.50 Metal Jacket $1 .75 
BAL-RAD HY VOLTAGE SURGE. 
PROOF CONDENSERS 

For General Repair and Power-Pack Work 

We guarantee these condensers for 

100 per cent. free replacement. 

Repair man should carry a few 

dozen in stock. 





One Mfd. 
Two Mfd. 
Four Mfd. 


One Mfd. 2 “ 
One-half Mfd. ae 





R.C.A. By-Pass Condenser 
Part No. 5996 


Comprising one % and three .1 mfd. 
condensers. 


List $3.00—Each...... 





R.C.A. DOUBLE FILTER 


CHOKES 
Part No. 8336 


R.C.A. Replacement Part No. 8336 con- 
tains two 30 henry 80 mi! chokes. Each 
insulated for 1,00 volts. 








PIGTAIL CARBON RESISTANCES 
wen ieee jen | $1.25 
75000 ohm | Per doz 


400 ohm 2 megohm 
ae discount > Bi full 


TERMS: mittance with ord 


NO ORDERS ACCEPTED FOR LESS THAN. ‘$2.50 


BALTIMORE RADIO Co. 


47-R Murray Street, New York City 
Send for our latest Bargain Bulletin 








20% with order, balance C.0.D. 
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HAMS! SERVICEMEN! 


FRESHMAN power packs. 
sealed cartons; originally 
Can be 


used in 
used to power a 210 oscillator or a 
250 power amplifier. D.C. output is 500 Volts, 
at 70 Mills, with taps at 135 and 50 Volts A.C, 
output Is 7% center-tapped for two 210s or 250s, 2% 
center-tapped. for — = 1% center-tapped windings 
for 226s. sl rectifier, 
the D.C, an electro- dynamic 
MOP CUD sornesecesccenssosess 10.75 
Freshman model “‘G’’ packs. Used to supply a_set 
using five or more 226 tubes, a@ 227 and two 171A 
tubes. Uses a 280 as a rectifier. 
Volts at 65 Mills, with 
age output is 5 Volts cont 
T1As, two 1% Volt windings center-tapped 
rth Volts center-tapped for 297 tubes 








ses 
field of speaker. Price, 





and 50 


Originally 





Dongan 250 Watt power transformers; with line 
last tube. Primary, 110 Volt 3 Secon 
Volts center- tapped at 750 Volts. Filaments, 
center- tapped, 2% center-tapped, and 15 


2. 
bal- 
1506 





tallast tube’ free. Completely shielded and mounted. 
Te rminal lugs at top PUR crscescacececceced 
Knight power transformers. 200 wi atts 1200 Volts 


center-tapped at 600 
reg tapped, 2% 


Volts, 7% 
and 1% Volts. 


enter-tapped, 7% 






Both of these tubes are very ruggedly constructed and 
will stand up under large overloads 

Unmounted filter condensers. Non-inductive. | Work- 
ing voltage 800 D.C. 1 Mfd., 60¢., 4 for $2.30 
$4.55; 2 Mfd., 90¢. each, 4 for $3.40, 8 . 
All merchandise guaranteed. Write for new big free 


bargain list 
Cash or C.0.D. 206 deposit with C.0.D. orders. 


COLUMBIA SPECIALTY CO. 
1038 Lorgwood Ave. - 


Brand new and in original 
Freshman Nil and 


has a plug for 


».C, output is 180 
20 
pf- 


tapped for two 


used in the Freshman E quaphase 1 Lane are 
brand new. Price, less tube . $6.75 
Columbia Auto Radio. Direct r 4 
Set uses three 224 tubes, two 227s on a 215 *rico 
includes everything but tubes and batteries. 
UN Sesaedesessecedsecardwagsceeesseceasvass $52.0 


ri complete ly mounted. 
5.25 


Columbia 30 Henry 200 Mills. Completely mounted 
a rey rr - $2. 

vt X866 Mercury vapor rectifiers. Pri . $7.50 

VTX852 75 Watt oscillators. Price........-. $23.50 


New York City 














BARGAINS 


Regular SILVER SHIELD 
Vacuum Tubes — 100% re- 
placement within three months 
provided they still light. 





| RS te RTE L TE S 40 
Ti . 50 
Y224 75 
X245 50 
X280 75 
XI71A 50 
X112A 50 
X281 1.05 

X250 1.25 
X210 1.25 
UX199 .60 
UV199 65 
UX120 65 
WDI11 .. 75 
WDI12 . ae 


THAN SIX 
TUBES SOLD 


NO LESS syst. 


All products shipped C.O.D. im- 
mediately upon receipt of order 











GRENPARK COMPANY 
Dept. RC-11 
245 Greenwicu St., New York City 














ALUMINUM BOX SHIELDS 


Beautiful silver fo, ben 5” x 9” x 

6”, $1.89 6” x 3”, chassis, 

$3.45. We make ov size to order in 

24 hours. 

Pilot Double Drum Dials; Pilot Plug-in 
| Transformers; Pilot R.F. Chokes, 69c.; 
| X-L_ Variodensers; Jones 7-wire Cables, 
} $1.00; Neon test lamps, vest pocket 
\| size, $1.00; 44 grooves per inch 1'2 


coil form, 45c. 
BLAN, 


89V Cortlandt St., New York, 


Please include postage. 


The Radio Man, Inc. 
N 





EVERYTHING IN RADIO 
Attractive Prices Sets or Parts 
We make a specialty of Special Service. 
everything available in this city. 


ALL RADIO, 417 North 


Inquiries 


Clark St., Chicago. 


We ship 


invited, 
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RADIO-CRAFT’S INFORMATION BUREAU 


(Continued from page 290) 


This should clear 
the particular circuit oscillation 


pressed against the shields.) 
the cause of 


referred to above. 


NOTE: Make certain that the bottom plate is 
bolted tightly in place, as this is part of the 
shielding system. 

“Phasing,” also termed aligning, trimming, or 


balancing of the tuning of each of the tuned R.F. 


circuits, 
ing” 


on 


be 


To balance the tuned 


by adjustment of the trimming (or “phas- 
) condensers; on the “950” these are found 
the left side of the gang tuning condensers, 

circuits (a procedure to 
ventured upon only when the tuned circuits are 


definitely known to be out of resonance) an audio- 
modulated oscillator will be required. 


Leaving the ground connected, 


but with the set 


turned on and the aerial disconnected, couple the 
set to the oscillator and adjust the receiver dial 
for 1,000 cycles; then ‘une the oscillator to this 


frequency, 
on full, 


some 


with the volume control of the receiver 
(Control the volume of the oscillator by 
adjustment in the oscillator or by changing 


coupling, but not by variation of the volume con- 


trol on the 


set.) Carefully balance the antenna 


trimming knob. 


(Continued on page 








Now, bring an insulated piece 
a tape-covered hack-saw blade, clos 
circuit tuning condenser, through 
at the left side; so that the blad 
tact at its lower end with the u 
the condenser frame. This 
cause the signal to decrease. 
of signal strength, or an increase 
indicates that the circuit is out c 
should be aligned by 
the left. (The coupling condenser 
16 mmf., are set at the factory 
be touched). 


RFT2; the circuit of 


added 
If there is no chang 


the trimming 


f metal, such 
e to the detector 
the stator plat 
e can make co 
pper left rim 
capacity shou 


in strength, tl 
of resonance at 
condenser 

s at the right, 
and should n 


Repeat this procedure for RFT3 
RFT1 is 


taken care 


through the panel condenser control. 


This is the check for high cap: 


ing condensers; the test for low 
the same routine, with the tuni 
off the 1,000 ke. setting by two 
signal does not become louder, 
the trimming condenser in shunt 
condenser under test. 

If the tuning dial scale is not ir 


acity in the tu 
capacity follows 
ng dial adjust« 
degrees. If tl 
carefully adjust 
with the tuni 


1 the proper pos 


tion for a given frequency, there is provision 


re-set it. 
318) 





Short-Wave Stations of the World 


(Continued from page 284) 


Kilo- 


Meters cycles 


19.15 6,100—W3XAL, Bound Brook, N. J. (WJZ, New 
ork). 5-6 p.m, IL p.m.-1 a.m. 

49.17 6, wk Bowmanville, Ontario, Canada. 
Dally 1:45-5 a.m., noon to 7 p.m. Sun- 
days, 5 a.m. "ts 7 p.m. Gooderham & 
Worts, Ltd. 

49.26 6,090—. ON ea pneed Denmark. 

49.31 6, 080—W2XCX, Newa N. d Relays WOR. 

—W9XAA, Chicago, Il. (WCFL). 
—Ww6 XAL; Westminster, Calif. 
—HS2PJ, Bangkok, Siam. 6-6:30 a.m. 

49.40 6,070—UOR2, Vienna, Austria. 5-7 a.m., 5-7 
p.m, Tues. and Sat., 9-10 a.m. Thu 

19.46 6,065 SAI, — Sweden. 6:30-7 a.m., 11 a.m.- 
4:3 

49.50  6,060— WaxaL., "Cincinnati, Ohio. Relays WLW. 
6:30-11 a.m., 1:30-3 p.m., 6 p.m.-l a.m., 


daily. 
—ws 9XU, Council Bluffs, Iowa. Relays KOIL. 
—W3XAU, Lyberry, Pa., relays WCAU. 


49.67 6,040— wen Aa. Chicago, Il. (WMAQ), 
— XAL, New York. 
K3AN, Sourabaya. Java. 8-9 a.m. 
19.80 6,020—WSKF i. 1. 
—W2XB New York, N. Y. (WBNY). 
19.97  6,000—ZL3ZC, ' Christchurch, New Zealand 10 
p.m ~mmidnight, Tuesdays, Thursdays and 
‘rida: 
HRB. “Tegucigalpa, Honduras. 9:15 p.m.- 
midnight, Mo., Wed., Fri. From 11 p.m. 
to midnight Sat., Int. S. W. Club programs. 
“trek Barcelona, Spain. Sat. 3 to 4 p.m. 
RFN, Moscow, Russia. Tues., Thurs., Sat. 
8 to 9 am. 
—Elffel Tower, Paris, France Testing 6:30 
to 6:45 am., 1:15 to 1:30, 5:15 to 5:45 
p.m., around this — 
0,23 5,970....Vatican City (Ror 
51.40 5,833— HK?, Barranquills, * colombia. 8:30 to 
10:30 p.m., exe. Sun. 
52.00 5.770—AFL, Bergedorf, Germany. 
52.72-54.44 ae gy Aircraft. 
54.02 5,550—-W8XJ, Columbus, Ohio. 
54.51 5, 500—W2XBH, Brooklyn, New York City (WBBC, 
56.70 300 AG). ie, Germany. Occasionally after 
58.00 5,170—OKIMPT, Prague, 





Czechoslovakia, 1 to 
F 


3:30 p.m., Tues, and 
PMB, Sourabaya, Java. 
60.90 4,920—LL, Paris, France 
61.22 to 62.! a meters—4,800 to 4,900 ke Television. 
W8XK, Pittsburgh, Pa.; XAY, Lex- 
~ ington, Mass.; W2XBU, Beacon, N. Y.; 
» Chicago, IIL 
62.56 4,795—W9XAM, Elgin, Ill. 
—-W3XzZ, a. _m Cc. 
WOXL, Chicago, 
And other a stations. 
4,785——Aireraft. 
4,785—VZA, Drummondville, Canada. 
4,770--ZL2XX, Wellington, New Zealand. 
to 66.67 meters—4,500 to 4,600 ke. Toteviston: 
W6XC, Los Angeles, Calif. 
67.65 4,430 .— Doeberitz, Germany. 6 to 7 p.m. 
p.m., Mon., Wed., Fri. 
70.00 4,280 OK? Vienna, Austria. Sun., first 15 
minutes of hour from 1 A ‘y p.m 
70.20 -273—RBI5, Khabarovsk, Siber'! 5:7 730 a.m. 





S.S. ‘Homeric 
t. 











71 2.98 4,180-4.100—Airerat 
72 4,116—WOO, Deal, J 
74.72 4,105—NAA, Arlington, Va. Time signals 8:55-9 
a.m., 9:55-10 p.m 
80.00 3,750—F8KR, Constantine, Tunis, Africa. Mon. 
ond FE 
3RO0, Rome, Italy. 
-Turin, Ttaly. 
$2.90 DOA, Doberitz, Germany. (Television.) 
84.24 OZ7RL, Copenhagen, Denmark Tuesday 
nd F after 6 p.m. 
$4.46-85.66 poate Telephony. 
86.50-86.00 },460—Aireraft. 





Kilo- 
Meters cycles 
92.50 3,256—W9XL, Chicago, 
W6XBA 


. 8.8. Metha’ Nelson, Fox Film Corp. 


—And other experimental 
g 3,166- WCK, Detroit, Mich. 
95.48-97.71 3,142-3,070— ‘Aircraft. 
3,124—W00, De: J. 
3,088—W 10XZ, Airplane Televi 
3,076—W9XL, Chicago, IIL. 
98.95 3,030—....Motala, 
p.m. 
meters—2,850 to 2,95 

K, Wheaton, Md., 
Sunday ;—W2XR, New 
= AD, Camden, N. J.> 


2,870—....Milan, 

109.1 meters—2,750 to 2,8 
-—-W2XBA, Newark, N 
WexAV. 


Somerv ille, 


id” 
101.7 to 105.3 
—Ww 


104.4 
105.3 to 


Italy. 


12 to 1 a.m. 


WwixB, 


AP, Jersey 
—W2x me 
9 pr 


Jersey City, 


— W2XB0, Long Island C 
Wash., 


2 2,722—Aireraft. 
4.2 2,416—W7XP, 
Depts. 
125.1 2,4 ea so 
128.0-129.0 
129.0 
130.0 


Seattle, 


Chicago, TIl.; 
And other expe 








— 
-Ceckhein, Sweden. 
Oslo, Norway. 
136.4 to 142.9 qneters 2,100 to 2 
WIXAV, Boston, Mass. 
—W2XBS, New Y 
60 lines deep, 72 
—W2XCW, Schenectady, 
—W3XAK, Bound Brook, 
—W2XR, Long Island Ci 
—W8XAV, 
60 holes, 1: 
142.9 to 150 meters—2,000 to 2.100 ke 
—WIXAE, Springfield, ee 
sawrence, 
‘Long Is bend. c 
W2XBU, No. 
Ww peates. 


135.0 


2,220—. 


Mary 


Passa 
Pittckatats “Pa. 
W9XAA, Chicago, Il. 
—W9XAC, Chicago, Ill 
weary West Lafayette, 

wi0xu, Wheaton, fan 
150 2,000—RA72, Smolensk, US 
149.9-174.8—2,000-1,715—Amateur 


vision. 
174. 1,723—ZL2XS, Wellington, Ne 
175.2 1,712—WKDU, Cincinnati, OF 
—WwMP, Framingham, 





Sweden. 11% 


Mass. ; 
land, Ore. ;—W9XAP, 
w2 City, N. J. 


ion. 
“Bremen” and 





York 
Pittsburgh, Pa., 1,200 
30-2:30 p.m., 


Beacon, N 


stations 
(Police Dept.) 


sion. 

a.m.-noon, 4- 
50 ke. Television. 
8 to 9 p.m. except 


York, N 
—W9XR, Chicaz 


After 2 


Television. 
Tues. and Fri 
“Pittsburgh, Pa.; 
7 0, Port- 


Chicago, Ill 


« Dm 
“% ke. 


N. J. 8:15 and 
Be Bo 
Police 


W2XCU, Amper 
timental stations 


and Fire 





“Europa” 


Television. 


, 1,200 R.PLM 


=. 
"N. J. (Portable 
ty, New ; 
Mon., 
Television. 


ass. 


‘ity, aD, 
7. @ 


land. 


Ind 
(Airplane. ) 


a and Tele- 
w Zealand. 
tio. (Police TDept 


Mass. 11 a.m., 1 and 


5 p.m. daily. Music and police reports 
—WRBH, Cleveland, O., (Police Dept 
—KGJX—Pasadena, Calif., (Police Dept 
-- -St. Quentin, France. 
—F8FY, Cannes,’ France, 5 p.m. Wed; 4 
a.m. Sunday. 
176.5 1,700—....Orly, France. 
178.1 1,684 KX, New York, N. Y¥. (Police Dept 
180.4 1,662—....Michigan State Police. 
186.6 1,608—W9XAL, Chicago, Ill (WMAC) and Air- 


_raft Television. 


a W2XY, Newark, N. J. 
187.0 1,601 weake Wired Radio, Ampere. N. J 
W2XCD, DeForest Radio Co., Passaic, N. J 
8-10 p.m 
—....Ornskoldvik, Sweden. 
—And other experimental ‘Stations. 
187.9 1,596—WRB New York, N (Fire Dept.) 
—WKODT, Detroit, Mich. (Fire Dept.) 
—W/7XP, Seattle, Wash. (Police and Fire 
Depts.) 


196 1.530 


..Karlskrona, 
(Standard 


° Sweden 
Television 


seanning, 48 


lines, 900 R.P.M.) 








See 














Fire 


M.) 





DRASTIC PRICE REDUCTIONS 


ON NATIONALLY ADVERTISED RADIO GOODS — FULLY GUARANTEED! 


The STANDARD BATTERY RECEIVERS HOWEVER, are orieed citetens 


only because Lyd are store demonstrators. 
ERFECT WORKIN 


bow 
WE GU E THE 
KE NEW 


ER! TH 1 
INSTANCES — IF YOU ARE NOT FULLY PLEASED WITH YOUR PURCHASE, 


YOUR MONEY WILL BE 
a. ty “B’’ eliminators, 
HT ooeeest T 


a av of these 
Our SALES PRICES 


IMMEDIATELY REFUNDED! 


e parts alone in these sets are 


By using appropriate 
sets can be operated RIGHT FROM ANY 
worth MANY TIMES 





RADIOLA 
SUPER- 
HETERODYNE 
MODEL 25 
Uses 6 - 199 dry-cell 
tubes. Coast to coast 
reception! Extreme 





SROMEERS- CARLSON 

3 Stages T.R.F. IN- 
DIVIDUAL STAGE 
SHIELDED! Uses 
5 - 201A, 1 - 171A 
tubes Extreme long 





FRESHMAN MASTERPIECE 


Separately tuned RF 
. : ults plenty of volume 


stages—vernier dial con- 

trolled Most efficient 
and long dist snes reception, Requires 
4 - 201A, 1 171A tubes 


erecutt gives superior re- 


RADIOLA SUPERHETERODYNE 
AR-812 

















YOUR PRICE 





nsitivity and selec- List $80.00. Ss = 
tists, , coriat ~ —— distance reception! ob EE $7.00 Built-in loop Mira wulous sensitivity 
quirec ist -00. tai 5 i 3 and selectivity Uses 6 - UVI199 tube 
P Original model — plain bakelite dials | 2" ) 
YOUR $10. Q5 | List $245.00. $29 85 List $220.00. 
PONCE se BORE POE: ccsaceccessces . yous Me GUE asssucdesanes $10.95 
“With Loop YOUR PRICE PEE .newrdasecedeatncsases $5.00 YOUR PRICE ......cee00e 
ATWATER KENT 20 COMPACT| ATWATER KENT MODEL 35 GREBE SYNCHROPHASE FREED-EISEMANN MODEL 30 
= Famous distance recep- po. Compeat ng 1. ox B A vety late model 
— tion set. Separately bi oa = a. panel! Very elab- — ™ ty h i 
tuned R.F. stages per- any big set. Single orately designed and cates perfor 
mit maximum sensitiv- } dial control. Metal built Unusually me costly ft i 
2 ity and selectivity. Re- — ——— vase. Requires 5 - S efficiont ! Requires ae moe ite 
ea. 1 201A, 1 = 171A. tubes. 4 - 201A, 1 - 171A tubes. quires S-201A, 1 
YOUR PRICE ...........--- $ 0.95}¥ ede hand sescscccecccce $14.95 List $100.00 $19.85 |! TIA tube st $125.00. $12.50 


Li 
YouR PRICE 





SEND - FOR - FREE - 


CATALOG - SURPLUS - BARGAINS 





250 PUSH-PULL A.C. 
POWER TRANSFORMER 


— 2 - 250, 2 - 281, and 
224 or 5 - 227 (2% 
volt) tubes. ‘Also furnis hes 
650 volts on each side of 
center tapped secondary. 
Fully shielded. Terminal 
board strip with lugs. For 
110 volt, 50-60 cycle A.C. 


yee $5.95 


R 
PRICE..........+ 





I71IA A.C. POWER 
TRANSFORMER 


Lights 4 - 226, 2 - 227, 2 
171A, 1 - 280 tubes. Also 
furnishes 300 volts each side 
center high voltage 
winding. Ideal for replace 
ment purposes. For 110 volt, 


YOUR PRICE..... . $2.95 


50-60 cycle A.C. 


245 A.C. POWER 
TRANSFORMER 


> 3 - 224, 2 - 227, 2 - 
280 or similar 2% 
a combinations Also fur- 
nishes 300 volts each side of 
center tapped 
winding For 
cycle A.C, 


PRICE .... $3.25 


high 


110 volt, 50-60 


22 VOLT A.C. FILAMENT 
TRANSFORMER 








FILTER CONDENSES BLOCKS 
A Arco nity isk MARE Motds 





2 mfd q - 1 mfd, 
1 - .5 mfd., 
1 - .1 mfd ... AT 
For MAJESTIC _ 
ih IMI- 

ATORS......-. 95 


For ATWATE n KENT SETS No. 37. 


Includes two built-in 
filter chokes re ale da 95 
For MAJESTIC “A” 
Eliminators ......-+++++seses 3.25 
WE CAN SUPPLY ANY TYPE BLOCK 


HY-VOLTAGE UNCASED 


CONDENSERS 

as Ideal for repair work. Im- 
pregnated in pitch. For all 
power packs. 
“ee 25c 
a 30c 
rr 40c 





60c 


os 
v 
= 
= 
i 


THORDARSON POWER 
COMPACTS 


Contains two chokes as 
a A.C 


Power trans- 


$5.95 
$6.95 
.. $14.70 


B-245...... 





GANG BATH-TUB VARIABLE 
CONDENSER 





Very strongly made and 


carefully cali 
brated 0035 ! 
You R PRICE oe $1 -50 





LOFTIN-WHITE LICENSED DI- 
RECT COUPLED AMPLIFIER 


Requires 1-224, 1-245 

-280 tube. Auditor- 
ium volume! Ideas 
phonograph amplifier. 
Use with any tuner 
output! 


Price... 916.50 





WEBSTER 2 STAGE POWER 

AMPLIFIER AND "B" SUPPLY 
Requires 2-226, 2-210, 
1-281 tubes. Tremendous 
amplific atio n! Also fur- 
nishes ‘‘B’’ current; 45, 
90, 135 volts for 


YOUR PRICE... nee bie hal $19.05 





SILVER-MARSHALL 679 2 STAGE 
AUDITORIUM AMPLIFIER 


Rex quires, 2-281, 1- 
226, 1-250. Use as 
phono. amplifier, or 
with a microphone, 
or attach to any 
tuner output. The 
last word in super- 
power amplifiers! 


$22.50 





List $1250.00 
YOUR PRICE.............+ 


GUARANTEED RADIO TUBES 


Return in 30 days after re- 
ceipt if not fully satisfactory! 


> 
un 


ae 


Types: a A-112A-200A 
99 1V9U V-120 58c 
ach... 66c 
Meath. ceeees 9165 














RELIABLE SET ANALYZER — 
TUBE TESTER 


Perfect copy of most ex- 
pensive and _ elaborate, 
similar appearing instru- 
ments! Guaranteed 100% 
Accurate! Makes All 
ro Tests on Sets or 

! Compete with 
eae: buttons, continuity 
cables, ete., all in leath- 
> carrying case. 
YOUR 





R.C.A. SPEAKER CHASSIS 


Same as used in re 
100B and 103, RC. 

speakers. Note built- = 
output transformer—huge 
magnets — self-baffling 
metal housing. 9% in. di- 
ameter, 4% in. deep. 
Enormous volume output 
with no distortion or rat- 
tling. (Fancy grill front 
cabinet—97c extra!) 





A.C. SYNCHRONOUS PHONO. 


MOTOR 
Most compact 
made only 1% 


in. thick Re- 
volves exactly 80 
turns per min- 
ute despite volt- 
age variations 


$4.45 





For 110 volt, 60 cycle A.C. 
YOUR PRICE 





PACENT PHONO. PICK-UP 


Ww nowned 
PHONOVORS 
Back < oo r i 

weighted for 


counte rbalance. hx 





jn pe rfe tly! 





B.B.L. GIANT SPEAKER CHASSIS 


Provides DY N A MIC 
like reproduction with- 
out field current! 3 tap 
impedance switch built- 
in matches speaker TO 
ANY SET! 12in. di- 
ameter Note sturdy 
construction 





YOUR 
PRICE..... 


FARRAND INDUCTOR 
DYNAMIC CHASSIS 


No field current re- 
quired. Reproduces in 
dynamic-like manner. 
Can handle output of 
any set. (Ac or bat- 
tery) without distortion 
or rattling. 9 in 
eeee 0.D. 

PRICE $8.49 





PEERLESS DYNAMIC append 


li 14,50 
8.50 
8.50 

os 6.50 


15 in. 110v. D.C. am... pes pone 
4,000 bn field. Input trans .16.95 


12 in. 110v, 
BAG icc 

13 ie by. 
D 


9 0 ‘Mov. 





ep picecnnersisisiniscnaiie $4.85 
R.C.A. 106 CABINET DYNAMIC 
SPEAKER 
At “ 1 — tapestr 
pe - "Walnut “cabinet, 


panels. 





ll in dee} Ample pace 
to build in separate unit 
tuner and amplifier. Pro- 
duces tremendous sonorous 
volume, without distor- 
tion For 110 it, 60 
pone hy A.C 


Reg. $85.00 


YOUR PRICE $14.50 








RELIABLE ELECTROLYTIC 
CONDENSERS 





AUDIO TRANSFORMERS 


Nationally 








known 










PEERLESS A.C. DYNAMIC 
SPEAKER 





RADIO TOOL CHEST 

















Dry-mount in any position! Self healing- sais AM en Contains 3 and 5 inch screw drivers, 
; akes. / apable of . lid . . —— rit ‘ coun- 
— Lala 500 a high amplific ation, _ _ = ; Contains : oe 
for 250 packs sig es without distortion. On mer, "ree titer hg wrench 
yar , orders for 2-4-6-8 etc 4 reve , 
- es 27¢ pieces, only Matched step down transformer “se 
? _ see eesecesscsceces Fo Pairs are shipped! The Gnest epocher over »% 
MG. cecccccvccseveess » . ; 7 
ee dn uetsi-ve cea $1.23 | your cycle A.C. List $75.00. 
D Sbanesaccecssenes 2.09 97c each 
16 mtd dd Your $44.45 $2.30 
NO ORDER R LESS THAN $3.00. ORDERS 
AND STAM ENOMINATIONS INCL — ANY 
EXCESS ABSENCE OF POSTAG LL GO 
FORWAR COLLECT. C.0.D. SHIPME S ALL 
c.0.D. F UARANTEE COMPLETE SA HASE! 








RADIO SURPLUS CORP. 


56-R-VESEY ST. 
NEW YORK CITY 











Radio Set 


Analyzer 
and 
Tube Tester 


No. 250. 


Our 
S — 
Price 


<mzoz 3 ozmu 








HIS reliable meter selling for consider- 

ably less than many others on the mar- 
ket meets the demands of every service man 
most efficiently. Its sturdy construction 
and accuracy in testing voltages, tubes, open 
circuits, etc., assures you satisfaction and 
long use. This meter is identical in con- 
struction and resembles others which whole- 
sale from $60 to $100. 


WHAT IT DOES FOR YOU! 


Shows A.C. and D.C. Filament Voltages 

Tests Plate and Grid Voltages (also Screen 
Grid Voltages) 

Indicates Plate Current and Line Voltage 

Shows Open Circuits and Grounds 

Tests A.C. and D.C. Tubes 

This exceptionally fine meter makes every 

essential test on the radio set. 


250 PUSH-PULL POWER 
TRANSFORMERS 
For 2 - 250, 2 - 281, 5 - 227 Tubes 


Price $4.50 


COMBINATION “A B C” 
AIREX POWER PACK 








WIRED READY FOR USE 
Built with high-grade parts. Supplies “‘A, B, C” 
Voltages for 

26's 2—227's -A’s 1—280 

105-120 Volts — 0. ‘60 Cye 

Delivers over 125 Mils and up to 300 vane “RB” power. 
The Power Transformer is designed to take care of @ 
D.C. DYNAMIC SPEAKER, two connections being 
provided on the pack for same. It need not be used 
if not wanted, but may come in handy at some future 
date. 


All products shipped C.O.D. im- 
mediately upon receipt of order 
Grenpark Tool Company 
245 Greenwich St., New York City 





RADIO-CRAFT 


Should the receiver tune a little too broadly 
after a careful lineup as described above, a poor 
ground system may be the cause. Otherwise, the 
aerial is probably too long, or close to a metal roof, 
trees or light lines. A defective tube may also be 
the cause. 


AUTOMOTIVE RADIO 


(94) Dr. Jac. J. Diederich, Chicago, Ill, 

(Q.1) In the June, 1930, issue of Rap1o-Crart 
Mr. Samuel Egert described a simplified automo- 
tive radio receiver. Please explain how circuit 
oscillations in one of these receivers could be 
stopped. 

(A.1) The author advises that this may be cor- 
rected by shielding the connections from the sec- 
ondary of the radio-frequency coil to the grid con- 
nections of the first three (type ’24) screen-grid 
tubes. This shield is to be grounded to the metal 
chassis of the set. It would be well to check the 
bypass condensers for open circuit. If the tubes 
are new, their emission may be higher than nor- 
mal—a condition which will correct itself in a 
short time. Grid and plate leads must be short. 

(Q.2) What is the recommended length of aerial 
for an automotive radio set, when under test in 
the laboratory? 

(A.2) The recommended length of aerial for 
the radio receiver described in the issue referred 
to will be about 3 to 5 feet. This closely approxi- 
mates the electrical constants of a car antenna. 
A longer aerial may cause the circuit to oscillate. 
It should be noted that these data are applicable to 
most car radio sets. 


RADIOLA III 
(95) Mr. John Reilly, New York City. 

(Q.) Please show the circuit changes necessary 
to use "99 tubes in a Radiola III, instead of the 
type WD11 tubes for which it was designed. 

(A.) The tubes suggested may be used in this 
set with two dry cells connected in series as an 
“A” battery; they may be fitted into the socket 
by the use of standard “adapters” (‘‘Na-ald,” for 
example) made for this, purpose. 


RADIO EMPLOYMENT WANTED 


The writers of any of these requests may be 
addressed as Opportunity No. ........ (number given 
below) in care of Rap1o-Crart, 98 Park Place, New 
York City. 

(Opportunity 88) Service Man, six years’ factory 
and shop experience, on all makes sets, electric 
and batteries, deires to locate in medium-size town 
in South or West. Will furnish test and equip- 
ment tools. Age 22. Married. (Illinois.) 

(Opportunity 89) N, R. I. graduate, student 
operator, wishes position in factory, laboratory or 
broadcast station. Age 2. Married. (Oregon.) 

(Opportunity 90) Operator, amateur, seeks po- 
sition giving experience in broadcast or commercial 
station operation, preferably in Northwest. (Mon- 
tana.) 

(Opportunity 91) Service Man, three years’ ex- 
perience, high school graduate, wants year-round 
location in service and repair work. Has Weston 
“547” set tester. Age 23. Married. (South 
Dakota.) 

(Opportunity 92) Radio man, 3% years’ factory 
inspection experience (two as assistant foreman), 
1% business for self, R. C. A. Inst. student, wishes 
connection factory, laboratory or broadcast station, 
with chance of advancement. Can qualify as fore- 
man. Age 27. Single. (New York State.) 

(Opportunity 93) N.R. I. graduate, eight years’ 
radio experience, wishes factory position with chance 
for advancement, anywhere. Will work long hours 
if necessary. Age 23. Married. (Connecticut.) 


HAM CORRESPONDENTS WANTED 
Editor, Rapto-Crart: 

I am very much interested in short waves, and 
would like to see more published about them. In 
fact, I am experimenting and working on ideas 
day and night; and have a bunch of data that 
I have picked up; but I am always on the lookout 
for more. 

I wish you would place my name on the list for 
correspondence on transmitter data; I would like 
to exchange a few ideas with other readers. Wish- 
ing Rapto-Crart all luck. 

W. A. Extmore, 
113 Fairley Street, 
Laurinburg, North Carolina. 





November, 1930 


ncrease Your Earning Power 


Whatever your job, you will find in EVERY- 
DAY MECHANICS labor-saving kinks 
which will help you to get more work done 
in less time and will bring you recognition 
from your employers. If you do machine 
shop work of any kind, auto repairing, sheet 
metal work, electrical work, farming, con- 
crete work, carpentering, tool making, 
poultry raising, painting, plumbing, masonry, 
building, glass work, welding, or general 
repairing, a yearly subscription to EVERY- 
DAY MECHANICS will pay for itself a 
thousand times over. 








«= LATLST INVENTIONS, AERO-MECHANICS SHOP KINKS. 


EXPERIMENTS. FORMULAS, CrEmIsrRyY. 


WOOD ANO METAL CRAFTS. RADIO KINKS 


On All Newsstands 
Make Money in Your Spare Time 


Hundreds and thousands of amateur mechanics 
and spare-time workers are making $10 to $10 
a week EXTRA MONEY by servicing vacuum 
cleaners and washing machines; repairing auto 

mobiles; manufacturing book-ends, lamp- shades, 
tool chests, chairs, tables, unique ornaments, 
concrete articles, photo frames, flower boxes, 
gliders, and innumerable products in everyday 
use. EVERYDAY MECHANICS teaches you 
HOW to turn your spare time into MONEY 


Contents 


SPACE DOES NOT PERMIT US TO PRINT 
ALL THE FEATURES IN THE CURRENT 
ISSUE OF EVERYDAY MECHANICS. But the 
following titles will give you some indication of 
the interesting and valuable contents: 

Automobiles, Aviation, Chemistry, Construction 

fork, Electricity, Ma ic, Metal Work, Radi 

Photography, Shop Work , Woodworking and new 


devices. 
A Special Offer 


In order that you may not miss any of 


the pices fea- 
tures now appearing in 


EVERYDAY MECH CS and 
opportunities for making money from the ~~ y “tips 

that are published in every issue, the poteen will send 
this valuable magazine DIRECTLY TO YOUR HOME 
every month at a reduction of ONE-THIRD off the usual 
subscription price. But to take advantage of — offer 
you — a entekyy. Tear out the coupon low and 
mail it OUR FIRST COPY OF EV PERYDAY 
MECHANICS. WILL BE SENT YOU BY RETURN MAIL 


—— Mail Coupon Today ——— 


EvERyoay, pacnAnes pus. Ine., 
Place, York, Y. RC-11 
"Sena 2 4 my oa copy of SVEnYD. AY MECHANICS 
I enclose 
( ) $1.00 for one year’s subscription 
. 2 1 90 for two years’ Subseription 
( ) 2.70 for three years’ subscription 
(Check one of the above) 


NOTE: This special subscription offer may be withdrawn 
at any tim 














30 





*-11 


ics 


awn 


November, 1930 





in this advertisement. 


RADIO- 


radio merchandise at such ridiculous prices. This company is known for 
prompt shipments, low prices and remarkable values. WE HAVE AS YET TO 
RECEIVE OUR FIRST COMPLAINT. WE BUY AND SELL FOR CASH. We 
do not have large quantities of this merchandise on hand. First come, first served, 


CRAFT 


e OUR PRICES TALK e 


EVER in the history of radio have you seen such values as the ones quoted 


Every month we publish a new list of bargains. 
Never will it be possible for you to buy brand new 





WATCH THIS PAGE. All arti- 


cles shown on this page are BRAND NEW MERCHANDISE in original cartons, 


sold at prices never attempted heretofore. 
reserve the right to return deposits if items have been sold out. 


Inasmuch as the supply is limited, we 
Every article is 


fully guaranteed, yet all merchandise shown here is sold far below actual manu- 
facturingcost. WEHAVE NO CATALOG. ORDER DIRECT FROM THIS PAGE. 





Allen Hough ROTROLA 


This remarkable 

new instrument 

enables you to 

play phonograph 

records through 

your radio loud 

speaker. Plugs 

into any radio 

set, whether same 

uses batteries or 

A.C. Connected 

to your radio in 

a jiffy. Equipped 

with fine electric 

tor operating only on A.C., 60 cycles, 110 
volts, ‘ew Webster pick- up: volume con- 
trol; spec ial constant speed electric motor; 
automatic stop which operates on all rec- 
rds, Beautiful portable cabinet, Full bronze 
trimmings n factory sealed case, Shipping 
weight 18 Ibs. List Price $45.00, 


YOUR SPECIAL PRICE...... 





$13-° 


Best Theatre Pickup 


Best makes the best pickup anywhere. From 
a whisper to a thunderous volume, With 
this marvelous pickup you get tremendous 
volume, enough to tax the capacity of any 
speaker— and with the softest tonal quality 
that will surprise a musician, Pickup comes 
complete with volume control and adapter 
for four or five prong tubes ( case your 


set has no phonograph jack.) In original fac- 
Shipping weight 3 Ibs. 


$5.75 


tory sealed cartons, 
List Price $17.50 
YOUR SPECIAL PRICE........ 





Utah Dynamic A.C. Power 
Speaker—Model 33A 


110-volt, 60-cycle 
A.C. light socket 
supply for field 
excitation using 
Westinghouse dry 
rectifier, 
9 in. high, 9% 
in. wide, 7% in, 
deep, Speaker 
comes packed in 
wooden crate. 
Weight 19 Ibs. It 
is one of the 
most powerful as 
well as best re- 
producers in the market. 
List Price $50.00. 
YOUR SPECIAL PRICE. 


9-inch cone. 


Heeeeee 





R.C.A. Loud Speaker 100B 





any home, 


dles a substantial vol- 


ume of tone with re- 
markable clarity. 
unit. Corrugated cone. Height, 
10% in.; width, 10 in.; depth, 
ping wgt. 12 Ibs, List price $17.50. 
YOUR SPECIAL PRICE........ 


Magnetic 


modern design loud 

Ss speaker which will fit 
the modern trend in 

yet har- 
monizes well with any 
set. Reproduces tones 
faithfully over a wide 


6% in. Ship- 


$4.85 





R.C.A. Double shilter Chokes 


This heavy-duty,  Rongy 
ly strong, double filter 
choke can be used for all 
types of filter circuits, 
experimental work, power 
amplifiers, receivers, elim- 
inators, power packs, con- 
verted sets, etc. Known 
as RC. A. replacement 
part for all Radiola mod- 
a. particularly Nos. 33, 
17 and 18. Each choke 
is designed for 1,000 volts, 
D.C. resistance, 500 ohms. 


Connected in parallel, these 


Mills, 
x 3% x 2%. ne weight 6 I 


YOUR SPECIAL PRICE........ 


double filter 
chokes have a capacity of 30 Henries at 160 
Mills; connected in series, 60 Henries at 80 
Fully shielded in heavy metal case 
—. special insulating compound. Size 5% 


List “Price $10.05 5 J -10 





250 Push-Pull A.C. Power 
Transformers 


transmitters, 


packs, etc 
EST 
AND 
GUARANTEED! 


GRADE 


windings: volts 
amps.—7 % “oe, 2% amps 
AC, tubes 
Soldering lug_ terminals. 
5 WATTS. § 


ping wet. 18 Ibs, List Price $20.00, 
YOUR SPECIAL PRICE.. 


Ideal for use in short wave 
public address 
amplifier systems, super-power 
amplifiers, A.C. receiver power 
EMPLOY HIGH- 
MATERIALS 
LABOR — FULLY 
Has FOUR 
CENTER TAPPED secondary 
8.7 


—T% volts, 2% amps. —1200 volts: designed 
or two 281, two 250 and five to six 2%-volt 
(224’s or 227’s) or 226 tubes 
suitable resistance is used. FULLY 


Peerless 
D.C. Dynamic ager ove 
The ideal speaker 
for cabinet instal- 
lation, Field resis- 
tance of 2,500 ohms 
—90-120 volts, With 
input transformer, 
This speaker can 
be used with A.C, 
receivers that are 
equipped to cupply 
the ‘‘B” 
to 
Speaker comes 
you packed in fac 
tory-sealed cartons, Shipping weight 18 Ibs. 
9-in. cone. List Price $40.00. 50 


YOUR SPECIAL PRICE...... 


Bed. Loud Speaker 103 

beautiful speaker 

‘ appearance, Su- 

perb in its ability 

to reproduce music 

and speech most 

faithfully. The 

frame and pedestal 

are mounted to re- 

semble hand-carved 

oak, while the beau- 

tiful tapestry me- 

dallion conceals the 

mechanism and 

completes the deco- 

rative design of the 

instrument, Magnetic unit. Corrugated cone 

Height 15 in., width 13% in., depth 6% 

in. In factory sealed carton. Shipping 

weight 14 lbs. List Price $22.50. 5.20 
YOUR SPECIAL PRICE........ 


R.C.A. 600 Volt Replacement 
Condenser Block (No. 8333) 


For Radiolas 18, 33 and 

51, Over a half a million 

of these different types of 

Radiola receivers are on 

the market, Every service- 

man needs these blocks, 

but they can of course be 

used for other purposes, 

such as experimental or 

converting ay + 

power, Size 3% x 2% 3% inches. Ship- 
ping weight 4 Ibs, List Price $7.40, * $145 


YOUR SPECIAL PRICE 











A.C. Power Transformer 
For five 224 (or five 227), 
two 245, one 280 A. 
tubes, OR ANY COMBI- 
NATIONS OF 2%-VOLT 
TUBES. All secondary 


windings CENTER TAP- 
VOLTAGE SECONDARY. 
75 WATT CAPACITY. 
For 110 volt, 60 cycle, 
A.C, Shipping weight 12 
List Price $15.00. 
YOUR SPECIAL PRICE........ 

A.C, Filament Transformer 
Two windings, both center tapped. One 
and the other lights two 245 tubes (not 
used with Webster ——), Total: 14 amps. 
3% inches. ' Shipping weight 6 Ibs. List 
Price $10.00. 





PED. 600-VOLT HIGH 
Size 5%4x4%x3% inches, 
Ibs, 
$445 
24, Volt 
“lights” six 227 or six 224 2%-volt tubes, 
For 110 volt, 60 cycle, A.C. Size 4%x2%x 
YOUR SPECIAL PRICE........ 


Atwater Kent Approved Dover 
Model 133 Console 


Made from _ selected 
Veneers of Walnut with 
a two-tone routing and 
other attractive decora 
tions on the front with 
a heavy, full-bodied, 
hand-rubbed and_ pol- 
ished varnish finish. 
Size: top 16x25% in., 
height 38 in., width 
24% in, Shipping weight 
70 lbs. Packed in orig 


ay aoe. e 

ou PE- 

CIAL PRICE $72 
AC. Phonograph Motor 

ornttiinson 

revelves EXAC TLY 

80 turns per minute 

despite any voltage 

variations, Most 

compact made— 

only 1% in. thick — 

mounts in any limited space, For 110 volt, 

60 cycle, A.C, Complete with turntable, Ship- 

ping wet. 10 lbs. List Price $15.00, $445 

YOUR SPECIAL PRICE. ___- 


Pacent “Phonovox” Pick-up 
One of the best and most powerful electric 
phonograph pick-ups made, Balanced tone 
arm, Unusually sensitive, 


YOUR PRICE.......secceceeeee 








Stewart-Warner 


Magnetic Chassis 
New 1930 Self-Baffled Dy- 
phonic Type. Do not con- 
fuse with earlier and 
cheaper models. An ultra 
sensitive, loud speaker. 
Produced by one of radio’s 
greatest companies Ex- 
tremely sensitive, tremen 
dous volume without dis- 
tortion or rattling. Re- 
produces with absolute 
fidelity. Speaker uses a 
power action unit avoid- 
ing chattering even under 
unusual vyolume Over 
size magnet. We guarantee satisfaction, Cone 
diameter 9 in In | ees sealed carton. 


Shipping weight 6 1 
$2.75 


List Price $10.00. 
OUR PRICE.. 
R.C.A. Filter Condenser and 
Output Choke No. 8346 
This unit has 7 condens- 
ers and an output choke, 
Condenser values include 
four 0.5-mfs, capacities 
and three 2-mfs. capaci- 
ties—total 8-mfs, Used in 
Radiola No. 60. Size 6x 
4 x 3 Inches. Shipping 
5 Ibs. List Price 
your SPE 
CIAL PRICE.. $5-75 


R.C.A, Filter Condenser 
8289 


o. 

This condenser unit of 6 condensers includes 
two 1.0-mfs., two 3.5-mfs., a 2-mf. and a 
3-mf. condenser—total capacity 14-mfs, Used 
in Radiola No. 17 and Radiola No, 

Size 6 x 4 x 3 inches. Shipping weight 4% 
Ibs. List Price $19.20. 75 
YOUR SPECIAL PRICE.. P 





Webster Push-Pull Power 
Amplifier and “B” Supply 


Uses two 226, two 210 
and one 281 tubes! Super 
powerful PUSH - PULL 
amplifier, GIVES AUDI 
TORIUM VOLUME! Also 
furnishes 110 volt D.C. 
speaker field voltace (A.C 
speakers can also 
used!) and 45, 67, 90, 135 volts “B”’ r- 
rent FOR USE AS PHONOGRAPH, 
SPEECH AND RADIO TUNER AMPLI- 
FIER! 16 in, long, 10% in. wide, 6% in. 
high. Use 2%-volt A.C. filament transformer 
shown at left to supply ‘‘A’’ current to tubes 
in tuner, to which it will be coupled 
FULLY GUARANTEED! For 110 volt, 60 
cycle, A.C. Shipping weight 40 Ibs. List 
Price $100.00. 








YOUR SPECIAL PRICE.. 


SPECIAL! 
With Peerless Speaker, 
Cavalier Model 159 Console 


This beautiful and dis- 
tinctive cabinet is sold 
with the built-in Peer 
less Speaker. It is de 
signed to provide a 
maximum cabinet at a 
minimum price. Veneers 
of Figured Walnut with 
attractive carvings and 
unusual turnings ~. 
Compartment, 
wide x 10% 
8 in. high 
in. Shipping weight 65 
Ibs Packed in orig 
inal crate. Complete with toca 
YOUR SPECIAL PRICE 








: 
Earl Power Transformer 

Make money revamp- 

ing the old battery 

set, This power trans- 

former used in Earl 

Model 22 receiver 

supplies “A,’ —— 

and “C” potentials 

for: two ‘°27’s (or 

screen - grid °24’s) 

three °26’s, two’71A’s 

and one ‘80 rectifier; 

total current output of high-voltage 

at maximum output (about 200 volts) is 80 

ma. High voltage secondary, filament wind 

ing for °27’s, and for ‘71A’s are center 

tapped May used in any number of 

combinations Suitable resistors, a couple 

i-mf, filter condensers, two 30-henry chokes 

and by-pass condensers complete fine power 

pack, Size 3% x 3 x 2% inches. 16 long 

leads and full wiring directions, Shipping 


weight 5 lbs. List Price $7.50. 75 
YOUR SPECIAL PRICE $1- 


winding 





“Marvel” Speaker 


Positively the biggest 

speaker value in 

America. You will 

never again buy a 

fine speaker for such 

a ridiculously small 

amount. 16 in. diam- 

eter magnetic speaker 

with composition artistic polychrome hous 
Powerful magnetic unit Eccentric 
Beautiful, clear reproduction. NEW 

Made so speaker can be set on 

table or hung on wall Unit fully adjust- 
able, Shipping weight 5 Ibs., in factory-sealed 


carton. List Price $15.00, 
YOUR SPECIAL PRICE.. $1-75 


4 H. P. 


General ‘Electric Motor 
This fine % h.p, in- 
duction motor can be 
used for hundreds of 
purposes, particularly 
as a television mo 
tor, to run a lathe 
household utili- 
ties, shop, etc. 8 
phase, 
volts, Uses 5 4 amps 
Speed 1,725 .p.m. 
eaeht 6% - depth 
in., % in, shaft 
Ne sparking possible. 
give radio interference 
ibs. List Price $29.00. 
YOUR SPECIAL PRICE 





60 cycle, 


Two large oil wells 
Will therefore not 
Shipping weight : 





Replacement Power-Pack 


Condenser Blocks 
et duplicate, 
cal size, place 
a of connection 
terminals, and elec 
trical specifications 
of original blocks 
For Majestic 171 


a. oo 
$5.90 


For Majestic 245 type recelvers.. $5.9 


$2-% 


For Majestic 250 type receivers.. 


For Majestic “B’ Eliminators.. 
The above can be used with any similar 
power packs —fully guaranteed for ONE 
YEAR! (All other types can be supplied, 
Write for prices.) 





ance on delivery. 


you may deduct 2% discount. 





WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $5.00. 
If C. O. D. shipment is desired, please remit 20% 
remittance, which must accompany all orders; bal- 


If the full cash amount accompanies the order, 


Radio Trading Co. 
246 Fifth Avenue 
New York, N. Y¥. 


Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 


We have no catalog but you will find special 
offers from time to time in this magazine. 
shipments will be made. 


Prompt 
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SERVICE THE 
BETTER WAY 


WITH THE NEW 
MODEL 245-A 


SET and TUBE 
TESTER 


This reliable instrument is now used by thou- 
sands of successful service men. Does all neces- 
sary field work. Checks all voltages at set 
socket. Also line voltage. Tests all tubes with 
speed and accuracy. Illustrated instructions. 





Seamless steel case finished in beautiful baked 
enamel. Built to stand hard field service. 
Simple to use. Most Compact. Supremely 
practical. 








Your jobber can supply 
you. If ordered direct, 
remittance must accom- 
pany order. 


ad NET New model equipped with D.C. high re- 


$20 List sistance plate voltmeter, plate milliam- 
meter and repulsion type A.C. voltmeter. 


Catalog includes Counter Tube Checker, Tool Kit Test Sets, 
Ohmmeters, Resistance Meters, Portable and 
Panel Meters, Resistors, etc. 


READRITE METER WORKS 


Established 1904 
17 COLLEGE AVENUE - BLUFFTON, OHIO 














The New Knight 
Screen Grid Chassis 
The circuit of the New Knight 8 Screen Grid 
is the heir of years of experience in radioman- 
ufacture. Just as it is rich in years of devel- 
opment, so is it replete with an amazing 
array of advanced features representing the 
peak achievement in all-electric radio. 


8 Tubes—Three Screen Grid 
Knight 8 excellence is partially explained by 
its ingenious circuit which employs three 
powerful screen grid tubes withan unequalled 
sensitivity. Two tremendous “*245” tubes in 
push-pull audio arrangement make possible 
remarkable tone and volume. 


New Filtered Tone 
Pronounced clarity of tone is the outstand- 
ing characteristic of the advanced Knight 8. 
True life-tone, vibrant and vivid so that you 
can identify every instrument and every 
voice, proves that the 1931 Knight loses noth- 
ing in reproduction. 


Dynamic 
Speaker 
Equipped 
The powerdynamic 
reproducer is espe- 
cially designed to 
match the imped- 
ance of the receiver 
perfectly. It repro- 
duces beautiful 
toneatany volume, 
unmarred by any 
trace of humor dis- 

tortion. 
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Send For This Catalog Today 


UR NEW “1931” catalog is just off the press—168 pages full of the 
latest in radio attractions — over 500 illustrations — showing the 


newest improvements in radio. 


Prices are lower than ever before. 


Hundreds of specials are offered at really astounding prices. 


Wholesale Prices 
Everything in this book is offered at the 
lowest wholesale prices, which means a 
tremendous saving to you for anything you 
want to buy—whether in complete sets — 
accessories, parts or kits. 


All The New Accessories 
New 1931 Screen Grid, Tone Control, A. 
C. Humless All-Electric Sets, Public 
Address, Phono-Combinations, Dynamic 
Speakers, Beautiful Consoles. Also battery 
operated sets. 





Wonderful Values 
You will be surprised at the remarkable 
values offered in this book of radio bargains. 
All the latest features priced to give you 
remarkable savings. 


Tremendous Stocks 
The resources of this $3,000,000 company 
make it possible for us to buy in large 
quantities at great savings, and to carry a 
complete stock of every possible kind of 
accessory—no matter what you want in 
radio, we have it. 


Use Coupon Below For Free Catalog 


Simply sign your name and address to the coupon given below, and mail to us 


SO as 


to get this new ‘‘1931’’ book of radio bargains. It is absolutely FREE and we will be 
glad to send it to you. The prices in it sell themselves. 


Slot Machine Sets 
Here is the latest mach- 
ine for bringing in the 
money automatically for 
stores, hotels, depots and 
and other public places. 
A nickel will play it for 


six minutes electrically. 





Phono-Combinations 
Sereen Grid Radio receiver op- 
erates in conjunction with the 
finest phonograph equipment. A flip 
of a switch and the radio broadcasts 
come in through your radio receiver; 
another flip and the phonograph rec- 
ords may be reproduced 


Electric Clock Sets 


Automatic time switch 
turns radio on and off. Just set 
for the time your favorite pro- 
gram comes on the air. 

The set will do the 





ALLE ED/RADI 
CORPORATION 


711 W. Lake Street mee, aeenge 
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as standard testing equipmen 


1 99 





R. C. A. Institutes, Inc., (a division of Radio Corpor- 
ation of America) is the oldest radio school in exis- 
tence, having been founded by the Marconi Company 
in 1909, Signor Guglielmo Marconi, the noted pio- 
neer of radio (wireless) communication, is Honorary 
Chairman. Graduates of R. C. A. Institutes hold 
responsible positions in radio throughout the world. 


UPREME TESTING instruments 
are the recognized standard in the 
radio industry; they are in use in 

practically all educational institutions 
and their outstanding merit is conceded 
by leading radio engineers and tech- 
nicians. 





MR. R. L. DUNCAN 


Mr. Duncan is President of R. C. A. In- 
stitutes, Inc., a member of the Institute 
of Radio Engineers, Veteran Wireless 
Operators Association, Captain Sig. R. 
United States Army and a recognized 
authority on the theory and practice 
of radio. 











SUPREME SET 
ANALYZER 


List Price $112.15 


salers Net Price 
ee ae $78.50 


SUPREME INSTRUMENTS CORP. 
382 Supreme Blig., Greenwood, Miss. 


Please give full information on 


Cie Meme... 
Street Address__._—— 


— 





